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<400> 1 

act gat cgc gtg teg gtg ggc aac ttg cgc\atc get egg gtg 

Thr Asp Arg Val Ser Val Gly Asn Leu Arg isle Ala Arg Val 

1 5 10 V 

gac ttc gtg aac aat gaa gec ctg cct ggc acc\at ate gac 
Asp Phe Val Asn Asn Glu Ala Leu Pro Gly Thr Asp He Asp 
20 25 \ 30 

age ttc tgg gcg ggc gtc gac aar gtc gtc gee gac c\g ace 
. Ser Phe Trp Ala Gly Val Asp Lys Val Val Ala Asp Lei Thr 
35 40 45 V 

aac caa get ctg ttg aac gee cgc gac gag ctg cag gcg Cd , 
Asn Gin Ala Leu Leu Asn Ala Arg Asp Glu Leu Gin Ala Gin 
50 55 60 

aag^tgg cac egg cgt egg gtg ate gag ccc ate gac atg gat 
Lys Trp His Arg Arg Arg Val He Glu Pro He Asp Met Asp 
65 70 75 

cgc cag ttc etc ace gag ate ggc tac ctg ctt ccc gaa cct 
Arg Gin Phe Leu Thr Glu He Gly Tyr Leu Leu Pro Glu Pro 
85 90 



etc tac 
Leu Tyr 
15 

ccg gac 
Pro Asp 



ccg cag 
Pro Gin 



gat gac > 
Asp Asp 
95 



48 



96 



ate gac 192 
\Ile Asp 




1 



m 

E £ £ £ 5 £ g £ E E S £ £ £ 5 E 
E £ £ £ S £ £ £ £ £ H S £ E 2 £ 
S E £ E 5 S m £ £ £ E E £ £ a £ 

± ' ib 140 

As^ S: p~ IS ™ 9 * C ?f 9 ? a «» 99= ccc aeg tac aac 

w5 Pro Glu Thr Asp Gly Ala Glu Lys Gly Pro Thr Tyr Asn 
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210 Y ,7° Ala Gly ^ Thr Gly Ala Ala Glu 

215 220 

£ Pro 9 £ £ £ £ £ £ "I 9* t« c,c « 0 gag . tc 

225 Ile Asn Hls G1 y L eu His He Glu He 

235 
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300 

gac ggc acc get ttc ctg egg gtq etc aat- a o„ „ = 

Asp Gly Thr Ala Phe Leu Ara t » 99 9aC °" aac tac acc 

305 Ar9 Val Leu Asn Ar 9 Asp Arg Asn Tyr Thr 

315 

e £ a a a a £ £ £ £ a a a a £ £ 

25 330 335 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



2 



1104 



1152 



1200 



1248 



1296 



1344 



gtc cgc aac ate oat car t-hn 

- at9 s .„ jVJ; » « S «. S « jc jj. .« j« ^ ^ 1056 

345 350 
gac ggc age gag gtg ttc gaa qq C ate a M r^f- 

Asp Gly Ser Glu Val Phe Glu G^y Xl e Me? Is' " c aCC 

355 *Z1L e Met As P Ala L eu Phe Thr Gly 

360 365 

2 2 e 2 e e 2: 2 it: 2 e 2 r c 999 «« « 9 

370 y Ala Ser As P Va l Asn Gly Pro Leu 

380 

2 e 2 2 2 e s« is 2 2 2 2 " 9 - 9 * t9 ~ 

385 3 J r lle ^ r Ile Val Lys Pro Lys Met His 

395 

400 

ggt ccg gee gag gtq q C q ttt 3 rr 

«y - „. 01u 2 J," £ '« * £ «. jtc jjc oje ^ ? ,, 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ~ 

2 i" s 2 2 2 2 2 2 2 s 2 2 2 e 

440 445 
gcg gac cgc gtg qtq ttc at-r ^ 

Ala Asp Arg ?,? ? a ? J£ J£ ^ J£ |99 ttc ctg gac cgc acc ggc 

450 ..«.._ Sn Xnr G± y Phe Leu Asp Arg Thr Gly 

" b 460 

5 E 2 2 2 2 2 2 E 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 E 2 E 2 2 2 2 

490 

2 E 2 2 E E 2 2 2 E 2 E 2 2 2 2 
E 2 5 2 2 2 E 2 2 E 2 2 2 2 2 2 

520 525 

2 2 2 2 2 E E E 2 2 2 i" 9tt «« °~ 

530 la Ser Thr Ala Trp Val Pro Ser Pro 

3J:> 540 

2 2 S 2 2 2 E 2 »" ir " 9 »« «~ 

545 U J" Ala Leu Hls Tyr His Gin Val Asp Val Ala 

555 560 

gcg gtg caa caa gga ctq qcq aaa 

Ala Val Gin Gin Gly Leu 111 m v ft* V* ^ 9CC at ° gaa caa 

Leu Ala Gly Lys Arg Arg Ala Thr He Glu Gin 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



570 5?5 



3 



1920 



1968 



2016 



2064 



ttg ctg acc att ccq eta arr 

Leu Leu Thr lie Pro Le ^ J£ £j |cc tgg get ccc gac gag 1776 
580 a Trp Ala Pro Asp Glu 

585 590 

a s: a a a a £ a a ;r r ^ '« 9t9 

595 "- ys Gln Ser He Leu Gly Tyr Val 

605 

£i a a Si a a gj s? a s a ** 9 r ? ecc 9 " »™ 

610 * * x C Y S Ser Lys Val Pro Asp He 

iD 620 

hJs As" ?al C HI L'u Me'? 12 f£ J" ?f C ac * Ct * ate tec age 

625 Glu As P A rg Ala Thr Leu Arg il e Ser Ser 

635 640 

a Lei a a a a 2! a a si a a a a a a 
* 5 E a a = - a h a a a 5 a a a 

S S5 5 Sf S a S a S K a a a a S £ 

- s - a a a a a a a a a J a a a »» 

" 700 
ccc aac ggc tac acc gag ccq ate rfn ^ 

- *sn Gly ^ Thr „ ; pr * ^ "J cac ^ egt egt egg gag ttt 2160 

£ E S E S S2 £ P c - s; «• ^ r a 99 gcc ggt Z 2208 

725 7 ^° Ser As P Ar 3 Ala Gly Asp 

735 

gat gcg gcc agg 

Asp Ala Ala Arg 2220 
740 

<210> 2 
<211> 740 
<212> PRT 

<213> Mycobacterium tuberculosis 

™f°A S p flrg Ml ,„ val Gly L ^ ^ ne ^ ^ ^ 

«P »» «.! ». *=» „„ ». Leu p „ „ y ^ ^ ^ ^ 

~r P„« Trp A1 , Gly val Jsp au ^ J° ^ ^ 

U 45 



4 



Asn Gin Ala Leu Leu Asn Ala Arg Asp Glu Leu Gin Ala Gin Il e Asp 

55 60 

Ly» Trp His Arg Arg Arg Val Ile Glu Pro lie Asp Met Asp Ala Ty r 

75 

Arg Gin Phe Leu Thr Glu He Gly Tyr Leu Leu Pro Glu Pro Asp Asp 



95 



Phe Thr He Thr Thr Ser Gly Val Asp Ala Glu II 



100 



105 



e Thr Thr Thr Ala 
110 



Gly Pro Gin Leu Val Val Pro Val Leu Asn Ala Arg P he Ala Leu Asn 

120 125 
Ala Ala Asn Ala Arg Trp Gly S er Leu Tyr Asp Ala Leu Tyr Gly Thr 

" 5 140 
Asp Val He Pro Glu Thr Asp Gly Ala Qlu Lyg Qly ^ ^ 

li5b 160 
Lys Val Arg Gly Asp Lys Val He Ala Tyr Ala Arg Lys Pne Leu Asp 

170 1?5 

Asp Ser Val Pro Leu Ser Ser Gly Ser Phe Gly Asp Ala Thr Qly ^ 

185 190 
Thr Val Gin Asp Gly Gin Leu Val Val Ala Leu Pro Asp Lys Ser Thr 

200 205 
Gly Leu Ala Asn Pro Gly Gl n Phe Ala Gly ^ Thr Qly ^ ^ ^ 

220 

Ser Pro Thr Ser Val Leu Leu He Asn His Gly Leu His He Glu He 

230 "5 240 

Leu He Asp Pro Glu Ser Gin Val Gly Thr Thr Asp Arg Ala Gly Val 



250 



255 



Lys Asp Val lie Leu Glu Ser Ala He Thr 



260 



265 



Thr He Met Asp Phe Glu 



270 



S „ »1 A1 a „. va! Asp jj. „. Asp Lye val Leu 01y Tyf 

2Q5 

Asn Trp Leu Gly Leu Asn Lys Gly Asp Leu Ala Ala Ala Val Asp Lys 

2y5 300 

-p Gly Thr Ala Phe Leu Arg Val Leu Asn Arg Asp Arg Asn Tyr Thr 

315 

Ala Pro Gly Gly Gly Gin Phe Thr Leu Pro Gly Arg Ser Leu Met Phi 

25 330 335 

Val Arg Asn Val Gly His Leu Met Thr Asn Asp Ala He Val Asp Thr 

345 350 

Asp Gly ser Glu Val Phe Glu Gly He Met Asp Ala Leu Phe Thr Gly 

3 60 



365 



5 



Leu lie Ala lie His Gly Leu Lys Ala Ser Asp Val Asn Gly prQ Leu 

375 380 

lie Asn Ser Arg Thr Gly Ser He Tyr He Val Lys Pro Lys Met His 

395 400 

Gly Pro Ala Glu Val Ala Phe Thr Cys Glu Leu Phe Ser Arg Val Glu 

405 410 415 

Asp val Leu Gly Leu Pro Gin Asn Thr Met Lys He Gly lie Met Asp 

425 430 

Glu Glu Arg Arg Thr Thr Val Asn Leu Lys Ala Cys He Lys Ala Ala 
5 440 445 

Ala Asp Arg Val Val Phe lie Asn Thr Gly Phe Leu Asp Arg Thr Gly 

455 460 

Asp Glu He His Thr Ser Met Glu Ala Gly Pro Met Val Arg Lys Gly 

470 475 48Q 

Thr Met Lys Ser Gin Pro Trp lle Leu Ala ^ Qlu Agp ^ ^ 
485 490 495 

Asp Ala Gly Leu Ala Ala Gly Phe Ser Gly Arg Ala Gin Val Gly Lys 

505 510 

Gly Met Trp Thr Met Thr Glu Leu Met Ala Asp Met Val Glu Thr Lys 

520 525 

He Ala Gin Pro Arg Ala Gly Ala Ser Thr Ala Trp Val Pro Ser Pro 

535 540 

Thr Ala Ala Thr Leu His Ala Leu His Tyr His Gin Val Asp Val Ala 

550 555 560 

Ala Val Gin Gin Gly Leu Ala Gly Lys Arg Arg Ala Thr He Glu Gin 

565 57 ° 575 

Leu Leu Thr lie Pro Leu Ala Lys Glu Leu Ala Trp Ala Pro Asp Glu 

585 590 

He Arg Glu Glu Val Asp Asn Asn Cys Gin Ser lie Leu Gly Tyr Val 

600 605 

Val Arg Trp Val Asp Gin Gly Val Gly Cys Ser Lys Val Pro Asp He 

615 620 

His Asp val Ala Leu Met Glu Asp Arg Ala Thr Leu Arg lie Ser Ser 

630 "5 640 

Gin Leu Leu Ala Asn Trp Leu Arg His Gly Val He Thr Ser Ala Asp 
645 «0 655 

Val Arg Ala Ser Leu Glu Arg Met Ala Pro Leu Val Asp Arg Gin Asn 

665 670 

Ala Gly Asp Val Ala Tyr Arg Pro Met Ala Pro Asn Phe Asp Asp Ser 

680 685 



6 



He Ala Phe Leu Ala Ala Gin Glu LeU He Leu Ser 01y Aia Gln Gln 

695 700 
Pro Asn Gly Ty r Thr Glu Pro lie Leu His Arg Ar g Arg Arg Glu Phe 

10 715 720 

Lys Ala Arg Ala Ala Glu Lys Pro Ala Pro Ser Asp Arg Ala Gly Asp 

730 735 



Asp Ala Ala Arg 
740 



<210> 3 
<211> 1278 
<212> DNA 

<213> Mycobacterium tuberculosis 

<220> 

<221> CDS 

<222> (1) . . (1272) 

<223> Mo2 

<400> 3 
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10 15 
cgc gtc gcc gaa cgc ate gtc qcc acc aao « a 

Arg val Ala Glu Arg lie Val Ala Th^ r T 9 f " C aat gaC gtc 
^ ^rg lie val Ala Thr Lys Lys Gln Gly Asn Asp Val 
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96 



144 



192 



240 



288 



336 



135 140 
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ttg ggc cgc ggc ggc teg gac acc acc gec gtc gec atg gec qcc oca 

° ly Arg G ^ ^ Ser A «P Thr Thr Ala Val l la Me ? Til Tl Tl 

145 150 155 

ctg ggt gec gat gtc tgt gag ate tac acc gac gtg gac ggc ate ttc 
Leu Gly Ala Asp Val Cys Glu He Tyr Thr Asp 5a! Asp Sy Xlt Phe 
165 170 



175 



age gec gac ccg cgc ate gtg cgc aac gec cga aag etc gac acc ata 
Ser Ala Asp Pro Arg He Val Arg Asn Ala Arg Lyl £ J£ £r Vaf 
180 "5 i 90 

?Sr Hi ri 9 ft* ^ 9 CtC 939 at9 9Cg gCC tgC 99 c 9cc aag gtg ctg 
Thr Phe Glu Glu Met Leu Glu Met Ala Ala Cys Gly La Lyl Vl Leu 

195 200 205 

atg ctg cgc tgc gtg gaa tac get cgc cgc cat aat att ccg gtg cac 
Met Leu Arg Cys Val Glu Tyr Ala Arg Arg His Asn lie Pro Val nts 

215 220 



gtc egg teg teg tac teg gac aga ccg ggc acc gtc gtt gtc gqa tea 
Val Arg Ser Ser Tyr Ser Asp Arg Pro Gly Thr Val Val Val Hy Se 
" 3 230 



235 



240 



ate aag gac gta ccc atg gaa gac ccc ate ctg acc gga gtc acq cac 
He Lys Asp Val Pro Met Glu Asp Pro He Le! Thr Ify vll Tl Sis 
245 250 255 

Sip aIZ ser f? C f 39 9t9 atC 9tC 999 Ctg ccc 9 ac «tc ccc 

Asp Arg Ser Glu Ala Lys Val Thr He Val Gly Leu Pro Asp He Pro 

2 6 0 ~ — 



2 65 



270 



r? 9 . f? 9 9 ? C 339 9tg ttt: agg gc 9 9 ta acc aga cgc ega cgt caa 

Gly Tyr Ala Ala Lys Val Phe Arg Ala Val Ala Arg Arg Arg Sg o" 



280 



285 



290 



300 



cga cat cac ctt cac ctg etc ccg cag acg teg ggc ccq ccc cca too 
Arg Hxs His Leu His Leu Leu Pro Gin Thr Ser £y Pro Pro Pro ^rp 



315 



320 



480 



528 



576 



624 



672 



720 



768 



816 



864 



cat cga cat ggt get gca gaa cgt etc caa ggt cga gga egg caa aac 912 
Has Arg Has Gly Ala Ala Glu Arg Leu Gin Gly Arg Ity Ar| Gin Tsr> 

295 - ^ 



960 



1008 



aaa aac tgg act cgc tea gaa acg aga teg get tct aca cag ctq eta 
Lys Asn Trp Thr Arg Ser Glu Thr Arg Ser lla Ser Thr Gin Leu Leu 
325 330 335 

s e £p s s: m % sj e s s t y m m z s 1056 

340 345 350 

n: s 1 My tl £ 111 S E £ S! S S IS IS Si? »" 

355 3 60 365 

999 gtc aac ate gaq eta ate ten arr ^=,^ « 

Oly vjl »s„ X!. Si! ^ xl . s« £ S SI SJ SS 5 

375 380 



8 



atg 1200 



cyi £ it: k s s £ s ?- s r* ; 99 " 9 cgc tsc 

3 85 3 90 9 TrP SSr ^9 ^ Me t 

395 400 

"f s s m s s k s s si s a; $ s s ss 12 " 

410 415 
^99 gac ggt aga tgg gec t g t caa tagtga 

Ar g Asp Gly Arg Trp Ala Cys Gin 1278 
420 

<210> 4 
<211> 424 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 4 

Val Gin Lys Tyr Gly Gly Ser Ser Val JQa Asp ^ ^ ^ 
5 10 15 



a 
80 



Ala 



Arg val Ala Glu Arg He Val Ala Thr Lys Lys Gin Gly Asn Asp Val 

25 30 
Val Val Val Val Ser Ala Met Gly Asp Thr Thr Asp Asp Leu Leu Asp 

40 45 

Leu Ala Gin Gin Val Cys Pro Ala Pro Pro Pro Arg Glu Leu Asp Met 

55 60 

Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu Val Ala Met Al 

/0 75 q 

He Glu Ser Leu Gly Ala His Ala Arg Ser Phe Thr Gly Se r Gin 
85 90 95 

Gly val He Thr Thr Gly Thr His Gly Asn Ala Lys Xle He Asp 

105 110 

Thr Pro Gly Arg Leu Gin Thr Ala Leu Glu Glu Gly Arg Val 

120 125 

Val Ala Gly Phe Gin Gly Val Ser Gin Asp Thr Lys Asp Val Thr Thr 

XJ5 140 
Leu Gly Arg Gly Gly. Ser Asp Thr Thr Ala Val Ala Met Ala Ala Ala 

155 160 
Leu Gly Ala Asp Val Cys Glu He Tyr Thr Asp Val Asp Gly He Phe 

170 175 

Ser Ala Asp Pro Arg lie val Arg Asn Ala Arg Lys Leu Asp Thr Val 

185 190 
Thr Phe Glu Glu Met Leu Glu Met Ala Ala Cys Gly Ala Lys Val Leu 



95 

Val 
Val Leu 



200 



205 



Met Leu Arg Cys Val Glu Ty r A la Arg Arg His Asn lie Pro Val His 

220 



9 



val Arg Ser ser Tyr Ser Asp Arg Pro Gly ^ Val Val ^ Qly ^ 

He Lys Asp val P Met Qlu ftsp pro v ^ *° 

^ 5 250 



Asp Arg Ser Glu Ala Lys Val Thr lie Val Gly Leu 

260 



265 270 



255 



Pro Asp He Pro 



Gly Tyr Ala Ala Lys Val Phe Ara Ala v^i m 

275 Ala Val Ala Ar 9 Arg Arg Arg Gin 

280 285 

His Arg His Gly Ala Ala , Arg Leu ^ ^ ^ ^ ^ ^ 

300 

Arg His His Leu His Leu Leu Pro Gin Thr Ser Gly Pro Pro Pro Trp 

L ys Asn Trp Thr Arg Ser Glu Thr Arg Ser Ala Ser Thr Gin Leu Z 

330 335 
Tyr Asp Asp His Xle Gly Lys Val Ser Leu He Gly Ala Gly Met Arg 

345 350 
Ser His Pro Gly Va! Thr Ala Thr Phe Cys Glu Ala Leu Ala Ala Val 



360 365 



Gly Val Asn lie Glu Leu He <?<=t- tKv ^ 

370 G1U ASP GIn Ar 9 Ser A ^g 

375 380 



Cys Cys Ala Ala Thr Pro Asn Trp Thr Ara Pro Tm e * 
3 85 , qn y lnr Ara Pro Tr P Ser Arg Cys Met 

3 95 

Lys Arg Ser Gly Ser Ala Ala Thr Arg Arg Pro Arg Cys Thr Arg Gly 



410 . 415 



Arg Asp Gly Arg Trp Ala Cys Gin 
420 



<210> 5 
<211> 542 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbRa3 
<400> 5 



gaattcggca cgagaggtga tcgacatcat cgggaccaqc cccar^,^ 
ggc9 9 cggag gcggtccagc gggcgcggga tagcatcaft ^ ^ g99aacagg C 60 

cattgagcag gacatggccg ^aca^c cgSStc a^cLo^ 9 tc ^ etc ^9 t 120 
agtgtcgttc aagatgaggc cqqcacaaer acctaccgca tcaagctcga 180 

aaatcgcacg gtttgcgg?t ga^tcqjqca Ir?^ 9 ^ CC ^ C ^ 9caagacgca 240 

gcgcggcccf ggtccgcgtg ctqccgtat? c"" 9 ^^ ^^cgccga ggcctaccag 300 

uttiiil - « -™ ~s «" 
s = gt « gt , wgg 4 9t9 9 sees sees ™- - 

542 
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<210> 6 
<211> 66 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbRa3 



<400> 6 



Val lie Asp lie lie Gly Thr Ser Pro Thr Ser Trp Glu Gin Ala Ala 

5 10 15 

Ala Glu Ala Val Gin Arg Ala Arg Asp Ser Val Asp Asp He Arg Val 

25 30 

Ala Arg Val He Glu Gin Asp Met Ala Val Asp Ser Ala Gly Lys lie 

40 45 

Thr Tyr Arg lie Lys Leu Glu Val Ser Phe Lys Met Arg Pro Ala Gin 



Pro Arg 
65 



<210> 7 
<211> 1993 
<212> DNA 

<213> Mycobacterium tuberculosi 
<220> 

<223> 38kD 



<400> 7 



agcatgcgK aaccj^cgl It^g*?* aoagctgttc tcctcgccga 60 

gcggaaa??g aa^cacag «SStS 9 \ Ct9tC " 3 99acg t caag gacgccaalc 12 0 
cgtgttgacc gc^cgccgc tTc£tlaa ! 3t33aaatt cgtttgcata cgctgttggc 180 
cggttcocct L,™™^ tgctgctagc agcggcgggc tgtggctcga aaccaccgag 24 0 

.i^tiTs sssss sssss i"iii:i? g sssss z? 3 *^ 300 

ggcctttcac gagaqqtatc caaarat-L 9"ccacccg ctgttcaacc tgtggggtcc 360 
cgggatcgcg calgccgccg ccgggacoqt Itltlt? Ca " 9CacC3 9ttctggtgc 420 
ggaaggtga? atglccgcgc acaSggct ZtZTolll CCtatCt9tc 480 

gcaggtcaac tacaacctgc ccgglggS Sacacr^ 9C9C ^ a3cca tctccgctca 54 0 
ggcggccatg taccagggL ccltlltlll tf^t aagctgaacg gaaaagtcct 600 

ccccggcgtg aacct^ccco J a cac l c tgggacgac ccgcagatcg ctgcgctcaa 660 
tgacaccttc ttg?tcaccc aatacctoS a9ttCC9Ct9 "ccgctccg acgggtccgg 720 
gcccggcttc ggcaccaccq tcoac^f caa 9«agat cccgagggct ggggcaagtc 780 
caacgcggc Sggtg^ccl QtScacca* 99C99t9CC9 SStgcgctgg gtgagaacgg 840 
cagc??cc?c gacclggcca ScSSSS 9a " CC " 9C ^tggcct atatcggcat 900 
tggcaatttc ftgttlcccg aSgcISo cattcfof 9 9CCCaaCta3 9caatagctc 960 
gaaaaccccg gcgaaccaqq caSr™* 9 Ca " ca33cc 9<=9gcggctg gcttcgcatc 102 0 
gatcatcaac LcgagtacI a ' ^ &C939 CCC3CCCC33 acggctaccc !080 

gaccttgcag gca? t ?ctgc a !ja ^aaccggcaa aaggacgccg ccaccgcgca 1140 
ccaggttcat ttccaacrfn aCt " gC9at "ccgacggc aacaaggcct cgttcctcga 1200 
gacSttcc agct2cc?c StSecSr " t99t9aa9 ttgtctg.cg cgttgatcfc 1260 
gctgctttgc ggagcltgct Igcccgtgcc oo^otf a3CCtCC9tC ^ccatcgg 1320 

552 SS S 1 1 § pS 115 £: 

.»,.,„. «.«n„ ,„,;h; 5-33 ™ 5S s . 
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tcgccctgat catcgcggtg ccggtctctg 
tgccgaaacg gttggccgag gctgtgggaa 
gcgtggtcgt cggtttgtgg ggggcaatga 
ctccggtgat cgctcacaac gctcccgatg 
cgggcaacgg ggagggcatg ttggtgtccg 
ttatcgccac caccactcat gacctgttcc 
cgatcgggaa ttc 



taggagcggc gctggtgatc gtggaacggc 1680 
tagtcctgga attgctcgcc ggaatcccca 1740 
cgttcgggcc gttcatcgct catcacatcg 1800 
tgccggtgct gaactacttg cgcggcgacc 1860 
gtctggtgtt ggcggtgatg gtcgttccca 1920 
ggcaggtgcc ggtgttgccc cgggagggcg 1980 

1993 



<210> 8 
<211> 374 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> 38kD 



<400> 8 

Met Lys lie Arg Leu His Thr Leu Leu Ala Val Leu Thr Ala Ala Pro 
5 10 15 

Leu Leu Leu Ala Ala Ala Gly Cys Gly Ser Lys Pro Pro Ser Gly Ser 
20 25 3 0 

Pro Glu Thr Gly Ala Gly Ala Gly Thr Val Ala Thr Thr Pro Ala Ser 
35 40 45 

Ser Pro Val Thr Leu Ala Glu Thr Gly Ser Thr Leu Leu Tyr Pro Leu 

55 60 

Phe Asn Leu Trp Gly Pro Ala Phe His Glu Arg Tyr Pro Asn Val Thr 

70 75 80 

He Thr Ala Gin Gly Thr Gly Ser Gly Ala Gly lie Ala Gin Ala Ala 
85 90 95 

Ala Gly Thr Val Asn He Gly Ala Ser Asp Ala Tyr Leu Ser Glu Gly 
100 105 110 

Asp Met Ala Ala His Lys Gly Leu Met Asn He Ala Leu Ala He Ser 
115 120 i 2 5 

Ala Gin Gin Val Asn Tyr Asn Leu Pro Gly Val Ser Glu His Leu Lys 

135 140 

Leu Asn Gly Lys Val Leu Ala Ala Met Tyr Gin Gly Thr He Lys Thr 

150 i55 160 

Trp Asp Asp Pro Gin He Ala Ala Leu Asn Pro Gly Val Asn Leu Pro 
165 170 175 

Gly Thr Ala Val Val Pro Leu His Arg Ser Asp Gly Ser Gly Asp Thr 
180 185 190 

Phe Leu Phe Thr Gin Tyr Leu Ser Lys Gin Asp Pro Glu Gly Trp Gly 
195 200 205 

Lys Ser Pro Gly Phe Gly Thr Thr Val Asp Phe Pro Ala Val Pro Gly 

215 220 



12 



Ala Leu Gly Glu 
225 

Thr Pro Gly Cys 

Ser Gin Arg Gly 
260 

Phe Leu Leu Pro 
275 

Ala Ser Lys Thr 
290 

Ala Pro Asp Gly 
305 

Asn Arg Gin Lys 



His Trp Ala He 
340 

His Phe Gin Pro 
355 

He Ala Thr He 
370 



Asn Gly Asn Gly 
230 

Val Ala Tyr He 
245 

Leu Gly Glu Ala 



Asp Ala Gin Ser 
280 

Pro Ala Asn Gin 
295 

Tyr Pro He He 
310 

Asp Ala Ala Thr 
325 

Thr Asp Gly Asn 

Leu Pro Pro Ala 
360 

Ser Ser 



Gly Met Val Thr 
235 

Gly He Ser Phe 
250 

Gin Leu Gly Asn 
265 

He Gin Ala Ala 



Ala He Ser Met 
300 

Asn Tyr Glu Tyr 
315 

Ala Gin Thr Leu 
330 

Lys Ala Ser Phe 
345 

Val Val Lys Leu 




Gly Cys Ala Glu 
240 

Leu Asp Gin Ala 
255 

Ser Ser Gly Asn 
270 

Ala Ala Gly Phe 
285 

He Asp Gly Pro 



Ala He Val Asn 
320 

Gin Ala Phe Leu 
335 

Leu Asp Gin Val 
350 

Ser Asp Ala Leu 
365 



<210> 9 
<211> 327 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtbll (Tb38-1) 
<400> 9 



lipiiliillliiil 

SSST^ a93C9ct9tc OM9 "*"S "o 



<210> 10 
<211> 95 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtbll (Tb38-1) 



<400> 10 

Thr Asp Ala Ala Thr Leu Ala Gin Glu Ala Gly Asn Phe Glu Arg I1 E 

R 10 



15 



13 



Ser Gly Asp Leu Lys Thr Gin lie Asp Gin Val Glu Ser Thr Ala Gly 

25 30 

Ser Leu Gin Gly Gin Trp Arg Gly Ala Ala Gly Thr Ala Ala Gin Ala 
35 40 45 

Ala Val Val Arg Phe Gin Glu Ala Ala Asn Lys Gin Lys Gin Glu Leu 

55 60 

Asp Glu lie Ser Thr Asn lie Arg Gin Ala Gly Val Gin Tyr Ser Arg 

70 7 5 80 

Ala Asp Glu Glu Gin Gin Gin Ala Leu Ser Ser Gin Met Gly Phe 
85 9 ° 95 

<210> 11 
<211> 702 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbH4 
<220> 

<221> modif ied_base 

<222> (1) . . (702) 

<223> n = g, a , c or t 

<400> 11 

555 5EI 552 SE5 ssss us= s. 
IEi I2BH Sil =S S SSi B 
I5i 555 ill m SSI 555 :i 

sees 55s "™ :;„• 

939 .4 g ? 3 9 L„* 9 ?S? SSSS! cf" C9c " 9C9 "" 9 " 9 «• 

<210> 12 
<211> 286 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbH4 
<220> 

<221> MOD_RES 

<222> (1) . . (286) 

<2 23> Xaa = any amino acid 



<400> 12 

Gly Asp Ser Phe Trp Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Val 
5 10 



15 



14 



Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly 01u Giy Leu Gln 

25 30 

His Ala Asp Gly His Ser Leu Leu Leu Asp Ala Thr Asn Pro Ala Val 
35 40 45 

Val Ala Tyr Asp Pro Ala Phe Ala Tyr Glu He Gly Tyr lie Xaa Glu 

55 60 
Ser Gly Leu Ala Arg Met Cys Gly Glu Asn Pro Glu Asn lie Phe Phe 

75 80 
Tyr lie Thr Val Tyr Asn Glu Pro Tyr Val Gin Pro Pro Glu Pro Glu 

85 90 95 

Asn Phe Asp Pro Glu Gly Val Leu Gly Gly He Tyr Arg Tyr His Ala 

105 110 
Ala Thr Glu Gin Arg Thr Asn Lys Xaa Gin He Leu Ala Ser Gly Val 

120 125 

Ala Met Pro Ala Ala Leu Arg Ala Ala Gin Met Leu Ala Ala Glu Trp 

135 140 
Asp val Ala Ala Asp Val Trp Ser Val Thr Ser Trp Gly Glu Leu Asn 

150 155 160 

Arg Asp Gly Val Val lie Glu Thr Glu Lys Leu Arg His Pro Asp Arg 

lob i n c\ 

170 175 

Pro Ala Gly Val Pro Tyr Val Thr Arg Ala Leu Glu Asn Ala Arg Gly 

185 190 

Pro Val lie Ala Val Ser Asp Trp Met Arg Ala Val Pro Glu Gin He 
95 200 205 

Arg Pro Trp Val Pro Gly Thr Tyr Leu Thr Leu Gly Thr Asp Gly Phe 

215 220 

Gly Phe Ser Asp Thr Arg Pro Ala Gly Arg Arg Tyr Phe Asn Thr Asp 

235 240 

Ala Glu Ser Gin Val Gly Arg Gly Phe Gly Arg Gly Trp Pro Gly Arg 

250 255 

Arg Val Asn lie Asp Pro Phe Gly Ala Gly Arg Gly Pro Pro Ala Gin 

265 270 
Leu Pro Gly Phe Asp Glu Gly Gly Gly Leu Arg Pro Xaa Lys 
275 285 



<210> 13 
<211> 1200 
<212> DNA 

<213> Mycobacterium tuberculosis 
<400> 13 

caggcatgag cagagcgttc atcatcgatc 
accttctggg gattggaata cccaaccaag 
tcgaaaaagc cctggaggag ctggcagcag 



caacgatcag tgccattgac ggcttgtacg 60 
ggggtatcct ttactcctca ctagagtact 120 
cgtttccggg tgatggctgg ttaggttcgg 180 



15 



acctc^tcg ;^ t a oT a * CC * C ^** tttt t tcc.g gaactggcag 240 

gcgacatcc? gg^ggcgcc 2 " * C 3* CC *^ caacgcggtc cagacglccc 3 00 

tgacctacat ILSSStc ggt^pccc tS? 9t ^""Wa 9ctgt gg acc 360 

«gat ggcSt4t 9 Scggclcgc ttgcc^cft SS? 99 * 9 CC9tttt9C9 «0 
acgcgactca actcctcaaa IrJr-?*-^ ccgcctactt ggtcgt g aaa acgctgatca 480 

cggacatcat ttcggatgjg gcJaacatcJ " a tt93C " a ^tggtcgcg gccgccattg 540 
tcatcacaaa cgcgctcaac Igfcto™ Taat^ 9 ^ CCtC ^ a * Stgtgggagt 600 
ccggactgtt cLfcgaggg Stc^acc C ^? CtCaC 9 9 3 gtg g gt 9 a 660 

tgaccggcgc gaccaqcaac Ifat^ tg g a g tcctt cttt g cg ggc gtccccggct 720 
ccgca^c Iggc^ggct S " C " 3" c Mtgcg gccggtctgt 780 

tggccggcat ^Sgggcggg c S g 3 ™ Ctca 9ccagc ttgcccgccc 840 

ccgcctcaac tcSXgfcI £ SSt"?" ga9CCtggCt ^ggtccatg 900 

agcaggtcgg cgpacaatca rl^ 9 ? * 9 a 9ctgat gg cccggtcggc g Ccgctgcc 960 

ccgtSgca? ggcggcS cacccStt r^ 9 " 999 ttCCCaa 99 fc atgggcjgac 1020 
agtactcgga KgcKggcg gcggo«cto So? 9 aaa 999acg acgacgaaga 1080 
acgcgggcgg tgggcafLg 9 gt™? ~ 9 ™ -gaagotg JJJO 



<210> 14 
<211> 392 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> HTCC#1 (Mtb40) 
<400> 14 



Met Ser Arg Ala Phe He lie Asp Pro Thr lie Ser Ala He Asp Gly 

5 10 15 

Leu Tyr Asp Leu Leu Gly He Gly He Pro Asn Gin Gly Gly He Leu 

25 30 

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala 

40 45 

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala 



Gly Lys Asn Arg Asn His Val Asn Phe Phe Gin Glu Leu Ala Asp Leu 



75 



80 



Asp Arg G m Leu lie Ser Leu He His Asp Gin Ala Asn Ala Val Gin 

85 9Q 



95 

Val 



Thr Thr Arg Asp He Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe 

xUU -i 0 q 

1Ub 110 

Arg Pro Val Ala Val Asp Leu Thr Tyr He Pro Val Val Gly His Ala 



125 



Leu Ser Ala Ala Phe Gin Ala Pro Phe Cys Ala Gly Ala Met Ala Val 

135 140 
V.1 Gly Gly Ala Leu Ala Tyr Leu Val Val Lys Th r Leu He Asn Ala 

150 "5 160 

Thr Gin Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu Val Ala Ala 

-Lob 



170 



175 



16 



Ala lie Ala Asp He He Ser Asp Val Ala Asp lie lie Lys Gly Thr 

185 19Q 

Leu Gly Glu Val Trp Glu Phe lie Thr Asn Ala Leu Asn Gly Leu Lys 

200 205 

Glu Leu Trp Asp Lys Le u Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 

215 220 

Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro Gly Leu Thr 

230 2 35 240 

Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala 
245 250 



255 

Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser 
260 265 

Ser Ala Ser Leu Pro Ala Leu Ala Gly lie Gly Gly Gly Ser Gly Phe 
275 2 80 285 

Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr Arg Gin 

295 300 

Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin 

310 315 32 0 

Val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met 



32 5 330 



335 



Gly Gly Pro Val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser 
340 345 350 

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr 
355 360 365 

Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin 

375 380 

Lys Val Leu Val Arg Asn Val Val 
385 390 

<210> 15 
<211> 726 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :HTCC#1 (1-232) 

<220> 

<221> CDS 

<222> (1) . . (720) 

<400> 15 

m2 CaC Cat CaC atg a ^ c a ^ a 9cg ttc ate ate gat cca 48 

Met his Hxs His His His His Met Ser Arg Ala Phe lie lie Asp Pro 

5 10 15 



17 



s £ iii s ;j: k ss s s s sj s ss is s; s: 

20 " 30 

ccc aac caa ggg ggt ate ctt tac tec tea eta gag tac ttc aaa aaa 
Pro Asn Gin Gly Gly He Leu Tyr Ser Ser Leu Glu £yr £e Tlu ty S 
35 40 45 

gec ctg gag gag ctg gca gca gcg ttt ccg ggt gat ggc tqq tta aat i « 
Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro G? y Lp Sy Trp leu Ty " 2 



96 



144 



teg gee gcg gac aaa tac gee ggc aaa aac cgc aac cac qtq aat ttt 
Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg Asn h£ ?2 Illn Phe 



75 



80 



n 9 Ct9 9Ca 9aC CtC 9 at c 9 fc ca 9 etc ate age ctg ate cac 

Phe Gin Glu Leu Ala Asp Leu Asp Arg Gin Leu lie Ser Leu lie His 

85 9 ° 95 

III rTn ?? C T C 9 f 9 9tC Ca9 aC9 acc °9 C 9 ac at <= ctg gag ggc gee 
Asp Gin Ala Asn Ala Val Gin Thr Thr Arg Asp He Leu Glu Sy Sa 

100 110 

aag aaa ggt etc gag ttc gtg cgc ccg gtg get gtg gac ctq acc tar 
Lys Lys Gly Leu Glu Phe Val Arg Pro Vaf La U Asp Leu Thr Tyr 



120 



125 



„ ia vax va± Uiy Giy Ala Leu ^ 

150 155 160 

vi? ~u 9 Ct9 9tC aaC 9Cg SCt caa ctc ctc ^ ttg ctt gee aaa 

Val Lys Thr Leu lie Asn ala th*- rM„ t t t y 

±xe Asn Ala Thr Gin Leu Leu Lys Leu Leu Ala Lys 



170 



175 



ttg gcg gag ttg gtc gcg gec gec att gcg gac ate att tea aat ato 
Leu Ala Glu Leu Val Ala Ala Ala lie 111 Lp lie He Set Lp Vaf 



185 



190 



Tsn 111 2?° Ct9 939 C " 9 ac aa 9 c te acg ggg tgg 

Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys Leu Th? cly Trp 



220 



v ? ^ C o? 3 Ctg ttC tCt Cga fc 99 teg aac ctg gag tec ttc taa 

Val Thr Gly Leu Phe Ser Arg Gly Trp Ser Asn Leu !lu Ser Phe 

5 230 235 240 

gaattc 



240 



288 



336 



384 



432 



ate ccg gtc gtc ggg cac gec eta teg gee gee ttc cag gcg ccq ttt 
He Pro Val Val Gly His Ala Leu Ser Ala Ala Phe Gin 111 Pro Phe 

135 140 

s s m s s? s si ?2 ss ss in £ s £ s & - 



528 



576 



Til Lp ill Tit S ?? C n C T CtC " a ^ 9t9 tg9 ttc * tc aca 624 

Ala Asp lie lie Lys Gly He Leu Gly Glu Val Trp Glu Phe lie Thr 

195 200 205 



672 



720 



726 



18 



<210> 16 
<211> 239 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :HTCC#1 (1-232) 
<400> 16 



Met His His His His His His Met Ser Arg Ala Phe He He Asp Pro 
5 10 15 

Thr lie Ser Ala He Asp Gly Leu Tyr Asp Leu Leu Gly lie Gly il e 

25 30 
Pro Asn Gin Gly Gly lie Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys 
35 4 ° 45 

Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp Leu Gly 

55 60 
Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg Asn His Val Asn Phe 

70 75 80 

Phe Gin Glu Leu Ala Asp Leu Asp Arg Gin Leu lie Ser Leu lie His 

85 90 95 

Asp Gin Ala Asn Ala Val Gin Thr Thr Arg Asp lie Leu Glu Gly Ala 

105 110 

Lys Lys Gly Leu Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr Tyr 

120 125 

He Pro val Val Gly His Ala Leu Ser Ala Ala Phe Gin Ala Pro Phe 

135 140 

Cy- Ala Gly Ala Met Ala Val Val Gly Gly Ala Leu Ala Tyr Leu Val 

lb5 160 

Val Lys Thr Leu lie Asn Ala Thr Gin Leu Leu Lys Leu Leu Ala Lys 
165 17 ° 175 

Leu Ala Glu Leu Val Ala Ala Ala lie Ala Asp lie lie Ser Asp Val 

185 190 

Ala Asp lie lie Lys Gly He Leu Gly Glu Val Trp Glu Phe lie Thr 
95 200 205 

Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys Leu Thr Gly Trp 

215 220 
Val Thr Gly Leu Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe 



230 235 



<210> 17 
<211> 661 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> U8j r 392?° n ° f Artiflcial Sequence :HTCC#1 



19 




20 



<210> 18 
<211> 216 
<212> PRT 

<213> Artificial Sequence 

<223> description of Artificial Sequence : HTCC#1 
<400> 18 

Met His His His His His His Asp Val Ala Asp He He Lys Gly He 
5 10 15 



Leu Gly Glu Val Trp Glu Phe He Thr Asn Ala Leu Asn Gly Leu Lys 

25 30 

Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 

40 45 

Gly Trp ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro Gly Leu Thr 

55 60 
Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala 

70 7 5 80 

Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser 

85 9 ° 95 

Ser Ala Ser Leu Pro Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe 

105 110 

Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr Arg Gin 

120 125 

Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin 

135 140 

Val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met 

150 15 5 160 

Gly Gly Pro Val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser 

165 17 <> 175 

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr 

1B5 190 

Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin 



205 



Lys Val Leu Val Arg Asn Val Val 
210 215 



<210> 19 
<211> 411 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence : HTCC#1 (1-129) 



21 



110 



aag aaa ggt etc gag ttc gtg cgc ccg gtg get gtg gac ctg ace tac 
L ys Lys Gly Leu Glu Phe Val Arg Pro Val Xla Vl Lp Leu Jyr 
115 120 125 

ate ccg gtc gtc ggg cac gee eta tag 
He Pro Val Val Gly His Ala Leu 
130 135 



<210> 20 
<211> 136 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence : HTCC#1 (1-129) 
<400> 20 

Met His His His His His His Met Ser Arg Ala Phe He He Asp Pro 



10 



15 



Thr lie Ser Ala He Asp Gly Leu Tyr Asp Leu Leu Gly He Gly He 



20 25 



30 



Pro Asn Gin Gly Gly He Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys 
35 40 45 

Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp Leu Gly 
50 55 60 



48 



96 



144 



<220> 
<221> CDS 
<222> (1) . . (411) 

<400> 19 

Me? His at9 390 393 9Cg ttC atc atc 3^t cca 

Met Has Has Has Hxs Has Has Met Ser Arg Ala Phe lie lie Asp Pro 

acg atc agt gec att gac ggc ttg tac gac ctt ctg ggg att qqa ata 
Thr lie Ser Ala He Asp Gly Leu Tyr Lp Leu Leu lly He lly S 
20 25 30 

ccc aac caa ggg ggt atc ctt tac tec tea eta gag tac ttc qaa aaa 
Pro Asn Gin Gly Gly He Leu Tyr Ser Ser Leu Slu Tyr Phe Tin Lys 
35 40 45 

gee ctg gag gag ctg gca gca gcg ttt ccg ggt gat ggc tgg tta act 192 
Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Hy T^p Leu Gly 
50 55 go 

teg gee gcg gac aaa tac gec ggc aaa aac cgc aac cac gtg aat ttt 240 
Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg Asn His Sal Asn Phe 
65 70 75 80 

2?* Ctg 9Ca 9aC Ct ° gat cgt ca 9 ctc atc a 9c ctg atc cac 288 
Phe Gin Glu Leu Ala Asp Leu Asp Arg Gin Leu lie Ser Leu He His 

85 90 95 

gac cag gee aac gcg gtc cag acg ace cgc gac atc ctg gag ggc gec 3 36 
Asp Gin Ala Asn Ala Val Gin Thr Thr Arg Asp He Leu Glu Gly Tit 
100 10 5 



384 



411 



22 



Ser Ala Ala Asp Lys 
65 

Phe Gin Glu Leu Ala 
85 

Asp Gin Ala Asn Ala 
100 

Lys Lys Gly Leu Glu 
115 

lie Pro Val Val Gly 
130 



Tyr Ala Gly Lys Asn Arg 
70 75 

Asp Leu Asp Arg Gin Leu 
90 

Val Gin Thr Thr Arg Asp 
105 

Phe Val Arg Pro Val Ala 
120 

His Ala Leu 
135 



Asn His Val Asn Phe 
80 

He Ser Leu He His 
95 

He Leu Glu Gly Ala 
110 

Val Asp Leu Thr Tyr 
125 



<210> 21 
<211> 1225 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :HTCC#1 (TM-1) 

<220> 

<221> CDS 

<222> (4) . . (1215) 

<400> 21 

ttf CaC Cat CaC atg agC aga gc 9 ttc ato ate gat 48 

Met His His His His His His Met Ser Arg Ala Phe He He Asp 



1 5 



10 



15 



^ 9 a9t 9CC att 9aC " C ttg tac 9 ac ctt ct 9 999 att gga 

Pro Thr He Ser Ala lie Asp Gly Leu Tyr Asp Leu Leu Gly He Gly 



20 25 



30 



50 55 



60 



ggt teg gec gcg gac aaa tac gec ggc aaa aac cgc aac cac gtg aat 
Gly Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg Asn His Val Asn 
65 70 



75 



96 



j ^ a ^ CC aaC ^ aa ggg g ^ atc c " tac tec tea eta gag tac ttc gaa 144 
He Pro Asn Gin Gly Gly He Leu Tyr Ser Ser Leu Glu Tyr Phe Glu 
35 40 45 

aaa gec ctg gag gag ctg gca gca gcg ttt ccg ggt gat ggc tgg tta 192 
Lys Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp Leu 



240 



111 nT 9 Sf* T 9 9 ? a 9aC ° tC 9at Cgt Cag Ctc atc a 9 c ctg ate 2 88 
Phe Phe Gin Glu Leu Ala Asp Leu Asp Arg Gin Leu He Ser Leu He 
80 85 90 95 

cac gac cag gec aac gcg gtc cag acg acc cgc gac atc ctg gag ggc 336 
His Asp Gin Ala Asn Ala Val Gin Thr Thr Arg Asp He Leu Glu Gly 
100 105 no 

gec aag aaa ggt ctc gag ttc gtg cgc ccg gtg get gtg gac ctg acc 3 84 
Ala Lys Lys Gly Leu Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr 
115 120 125 



23 



a a a si a a a a 2: a a a a a a a " 2 



130 135 



140 



a 3f S a a a a SI S? a a K a £ S a 



150 155 



a a si a a s a s a a a £ a a a a 

165 



170 



175 



a a a k a a s a 2 a a a a a a 5 

185 

a a a a £f a a is a "i a a «: a a a 

195 200 205 
tgg gag ttc ate aca aac qca etc aar nn^ ~< 

T„ Olu PHe Ue Thr as „ 2 tan 2 £ Glu 2 £ £ 



a a s a 5 k a a a a a s a 5 a a 

230 235 
ctg gag tec ttc ttt gcq qqc ate cm nnn 

lj. oi» s« ». p„ e a a si a a a a a a is a 

2 5 0 

a a a a a a a a a a a a a a a a 

2 6 0 2 65 

a a a a a a a a a a a a a a a a 

2 80 2 85 

a a a a a is a a a a a a a a a a 



310 315 



a a a a a si a a a a a a si a a a 

325 330 335 

teg cag ctg gtc tec gcg cag gqt tec caa onh „„„ 

s.r am „ ,.i Sr a a a a a a a a a a si 

345 35 

a a a a a a a a a a a a a a a a 

355 3 60 365 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



a a a a si a a a a a a a a a a a - 



1008 



1056 



1104 



\ 



24 



s s s £ a e a; s h h m s k 5 s a '» 

5 S S e K K 5 H S5 5 35 S £ 53 2 K 

390 395 
cga aac gtc gtc taa cggcgaattc 

Arg Asn Val Val 1225 
400 



<210> 22 
<211> 403 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :HTCC#1 (m-i) 
<400> 22 



Met His His His Hi His His Mefc Ser ftrg ^ ^ ^ 

Thr lie Ser Ala lie Asp Gly Leu ^ Asp ^ Qiy ^ ^ ^ 

25 30 
Pro Asn G in Gly Gly Ile Leu ^ ^ ^ ^ ^ 

40 45 

Ala Leu 01u Glu Leu Ala Ala ph£ ^ ^ ^ ^ 

55 60 

Ser Ala Ala Asp Lys Tyr Ala Gl y Lys Asn Arg Asn His yal 

75 

90 95 
Asp Gin Ala Asn Ala Val Gin Thr xhr Arg Agp Jle ^ Qlu ^ ^ 

105 110 

Lys Lys Gly Leu Glu Phe Val Arq Pro Val ala „ , * 

115 Ala Val As P Leu Thr Tyr 

120 125 

He Pro Val Val Qly His Ala Leu Ser Ala Ala Phe Gin Ala Pro Phe 

1Jb 140 
CVS Ala Gly Ala Met Ala Val Val Gly Gly Ala Leu L ys Leu Ala Tyr 

Leu Val val Lys Thr Leu He Asn Ala Lys Leu Thr Gin Leu Leu Ly^ 

170 175 

To ^ Ala Ala Al. Asp Xle 

185 190 

He Ser Asp Val Ala Asp He lie L ys Gly Iie Leu Gly Glu Val Trp 

200 205 

Olu Phe He T hr Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys 

220 



25 



£ Thr Qly Trp val ^ „ y Leu phe ^ ^ ^ ^ 
«» ~r Phe P he „. Gly v>1 „„ 01y ^ ua ™ 

«-» s„ «. «j xhr Gly Leu phe Jla si> ay l ^ sk ^ ^ 

265 270 
Se, my „. His M , flsp ^ ^ flia ^ r ^ ^ ^ ^ 

«. LJJ „. „ y „. 01y Gly ^ ^ My ^ p ^ 

300 

JJ» »U oln v al „. „. Ala s „ Thr arg ^ Ma ^ ^ ^ ^ 
M. », Oly Pro v« 01y „. „. „. „ ; Gl „ val Gly my ^ ™ 

«. V,, S„ „. „„ aly s „ „ y oiy ^ ^ 21 

J45 350 

Met Gly Gly Met His Pro Ser Ser riv an o 

355 r ?^ Gly Ala Ser Gly Thr Thr Thr 

360 365 

iy jy. ^ ser oi„ „ A1 , Ala Gly Thr oiu jsp Ms 

J/b 380 

«. p» v., olu „. ^ Ala „ y Gly my ^ ^ 



Asn Val Val 



<210> 23 
<211> 1225 
<212> DNA 

<213> Artificial Sequence 
<220> 



395 400 



<223> Description of Artificial Sequence :HTCC#1 (TM-2) 



<220> 

<221> CDS 

<222> (4) . . (1215) 

<400> 23 



- 2 E S E e s e s - 5 s «. s s 5 



io 15 



2 S £ 2 K 2 5 35 2 2 2 2 2 !5 2 5 
S 2 2 E 9 m 2 £ £ 2 £ £ s 2 2 E 



48 



96 



144 



40 45 



26 



S E 2 E a 2 E K a a a a a a 5 a 

55 60 

i?y a a a a l" a a as a a r r cac 9t9 * at 

65 p ys AIa G1 y L Y S Asn Arg Asn His Val Asn 

70 75 

a a a a a a a a s 3 a a a a a a 

85 go 

e a a e a a a a a a a a a a a a 

100 105 110 

9 a 9 99C 9cc aaq aaa aot r^r nan 1- ^ 

». « y ». a Lys s y a a a a m a a a a a 

12 0 125 

a a £ a a a a a a a a a a a a s* - 



240 



288 



336 



384 



^ vax vai Gly His Ala Leu Ser Ala Ala Phe Gin 

135 140 

a a a a a a a a a a a a a a ?« - «• 



•~ — .y. »i. Gly Ala Mat Al. V.l Val Gly Gly ili L.U Ala 

150 155 

a a a a a a a a a a a = c " a a - "» 

160 i« Thr Gln Leu Leu L ys Leu 

J.03 170 

a a a a a a a a a a a a a a a a 

185 

a a a a a a a a a a a a a a a a 

195 2 °0 205 

£ a a a a a a a a a a a a a a a 



220 



528 



576 



624 



672 



720 



a a a a a sa a a a a a s 5 5 a a 

230 235 
ctg gag tec ttc ttt gcg gqc ate ccc acrr- hhn = ~ 

J-. «u s« P „e «. a Ga a a a a a a a a a 768 

250 

a a a a a a a a a a a a a a a a 816 



265 270 



a a a a a a a a a a a a a a a a 8 - 

^ 75 280 



Ser Ser Ala Ser Leu 
285 



27 



£ s a s a; ss si? s 5 £ s £ ig 5 a s 

295 300 

K a E S! SS Si E E £ S 2- S£ s £ 25 £ 

310 315 

£ E E =?y III SJ e S E E li 9 ST" 9tc 990 999 " 9 

320 13 Glu Gln Val Gly Gly Gin 

325 330 335 

teg cag ctg gtc tec gcg cag qqt tec c^* nnh 

s« ai. v al s r „I G1 9 » y £ a" E £ "J gj ™ ?» 

345 25 

E 2 l?y ?| £ E £ £ S S5 S S £ S| s S 
S2 E ^ £ 2 1" E S E E E E E E E E 
5 H S S E E 5 E 5 E E E £ - S S 



390 395 



Thr lie ser Ala lie Asp Gly Leu ^ Asp Leu Leu Qly ^ ^ ^ 

25 30 
Pro Asn Gin Oly Gly Xl e Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys 

40 45 
Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Tr p Leu Gly 

55 60 
Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg Asn His Val Asn Phe 



75 80 



Phe Gin Glu Leu Ala Asp Leu Asp Ar g Gin Leu He Ser Leu lie His 

85 9 ° 95 

Asp Gin Ala Asn Ala Val Gin Thr Thr Arg Asp Lys Leu He Leu Glu 

105 110 



912 



960 



1008 



1056 



1104 



1152 



1200 



cga aac gtc gtc taa eggegaatte 

Arg Asn Val Val 1225 
400 



<210> 24 
<211> 403 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :HTCC#1 (tm-2) 

Met°His 4 His His His His His Met Ser Arg Ala Pne He Xle Asp Pro 
5 10 15 



28 



Sly M. Lys Lys oly Leu alu Phe VI Srg ,„ „ al „. val Asp ^ 

120 125 
Thr Tyr He Pro Val Val Gly His Ala Leu Ser Ala Ala phe Qla ^ 

±J5 140 
Pro Phe cys Ala Gly Ala Met Ala Val Val Gly 01y Ala Leu Ala 

- Lb5 160 
Leu val val Lys Thr Leu lie Asn Ala Thr Gin Leu Leu Lys Leu Leu 



175 



Ala Lys Leu Ala Glu Leu Val Ala Ala Ala He Al 



180 



185 



a Asp He He Ser 



190 



Asp val Ala Asp He He Lys Gly Ile Leu Qly Qlu Vgl ^ ^ 

200 205 

He Thr Asn Ala Lys Leu Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys 

220 

Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg Gly Trp Ser Asn Leu 

Z33 240 
Glu ser Phe Phe Ala Gly Val Pro Gly Leu Thr Gly Ala Thr Ser Gly 

250 255 

Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala Gly Leu Ser Ala Ser 

265 270 

Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser Ser Ala Ser Leu Pro 

280 285 

Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe Gly Gly Leu Pro Ser 

295 300 
Leu Ala Gin Val His Ala Ala Ser Thr Ar g Gin Ala Leu Ar g Pro Arg 

315 320 
Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin Val Gly Gly Gin Ser 

330 . 335 

Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met Gly Gly Pro Val Gly 

345 350 

Met Gly Gly Met His Pro Ser Ser Gly Ala Ser Lys Gly Thr Thr Thr 

360 365 

Lys Lys T yr Ser Glu Gly Ala Ala Ala Gly Thr Glu Asp Ala Glu Arg 



380 



Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin Lys Val Leu Val Arg 

J9 ° 395 

Asn Val Val 



400 



<210> 25 
<211> 3058 
<212> DNA 

<213> Mycobacterium tuberculosis 



29 



<220> 

<223> TbH9 (Mtb39A) 
<400> 25 



~ ~ gga 3t3 cac 9tgt ctttcgtgat 60 

tgtggctagc aatgccgctg^ clgcggcccc 9 Cagagcatc 9 9tgctaccac 120 

tgaggtgtcg gcgctgLtf cg^cactt 9t " tgCCCC ^cgctgccga 180 

gagcgctcgg gctgctgcga ttca^Qacc^ 9cggcgatgt atcagtccgt 24 0 

ctcgtatgcg gccact^afg tcgcStac 2^"°° aCCCtt 9^a gcagcgccag 300 
gcacgagaaa ccacgagaa! Sgg^cq ?~?2? 9CC ? gCtaagcca ggaacagtcg 360 
agatcaactc cgcgaggatg tacaccoorn taatg ? tgga tttcggggcg ttaccaccgg 420 
agatgtggga cagc g ?Jgcg a^tgaccS S^f C , tc 9ctggtg gccgcggc?c 480 
tctggggtct gacggtgggg tco^tao *"cggccgc 9tcggcgttt cagtcggtgg 540 
cctcgccgta tgtgc^ atScgtS Tea™ "* 99gtCtgatg 9tggcggcg 600 
aggtccgggt tgctgcggcg S^LLL cc 9cggg 9 ca ggccgagctg accgccgccc 660 
tgatcgccga gLccggc? LacS a! ^ggcgtatgg gctgacggtg cccccgccgg 720 
acaccccggc gatcgcggtc laSggcco aat^cf ^ 9aCCaaCctc ttggggcala 780 
ccgcgatgtt tggctacgcc gcggcgacao c* ™^ 9 * gatgtgggcc caagacgccg 840 
aggaggcgcc ggagatgacc Igcgcgg^o ' 93C g 9=9acgttg ctgccgttcg 900 

aggcctccga caccgccgcg gcglaccaq? SatoL^* ? Ca " CCgCC 9cggtcgagg 960 
agctggccca gcccacgca^ ggc^cacqc attrft ^tgccccag gcgctgcaac 1020 

cggtctcgcc gcatcgjtcg ccgJtcSa aca^T 9Ct " gtggc ctgtggaaga 1080 
cgatgaccaa ctcgggTgtg g ? " " ^ 9tC 9atggccaac aaccacatgt 1140 
ctccggcggc ggcgcccal gS gcaa f 939 ctc 9atgttg aagggctttg 1200 

gctcgctggg cagctcgctg IgS^cqq atfSI ^ aaaCggggtc cgggcgatga 1260 
gtcgggcggc ctcggt^gg? Sttgtcqq f" ^ggtggcc gccaacttgg 1320 

cagtcacccc ggcg^cgcgg gcfctgccgc Sccaa^ Ct999CCgCg 9ccaaccagg 1380 
ggcccgggca gatgctgggc LqctaLaa ^gaccagcct gaccagcgcc gcggaaagag 144 0 
ggctcagtgg Jg^ctJ^t SSc SSSTJ 99gCgCCagg gccggtggt^ 1500 
ccggctagga gagggggcgc £«St«t ?«tt«c« tctCG 9 3 cgg 1560 

ttccgcggcc ggctatgaca acag caala t l" 9 g^atcggcg gtctcggtgt 1620 

gttcaacaag gagaca^gca ac^gg^tc StSaT 9ttaCaggta "aggtccag 1680 
ggacatggcg ggccgtt?tg aggtgcacgc acggatccgc acgcgatgcg 1740 

gtgggcgtcc gcgcaaaaca ttLca^tac " ? gaggacga 99 ctcgccggat 1800 

gctagacacc atggcccaga tg^t^ lactic S^S" 9 a " C9aCCtC 1860 
ggtgcgtgac gggctggttc gcqacqccL c-llrZ atcgtgaaca tgctgcacgg 1920 

gcagatcctc agcagSaac gtca^t J*?^ 9 *^ a " CCtCCCa 

acaggttcga tgaccatcaa ctatcaattc a^tt t acttttacaa gcgaaggaga 2 04 0 
cgcgctcagg ccgggttgct lacc^c 999gatgtcg acgctcacgg cgccatgatc 2100 
gcgagtgact ttgggg?gg Sat?* 9 oSSST" tCattCgtga tgtgttgacc 2160 
ggccgtaact tccagg? g 9 ? c?.^^? gccSccc ^ taCCCagttg 2 ^0 

gccggcaaca acatggcgca aaccqacacr It™? * acgggcagaa ggtgcaggct 2280 
gccaaggcca ggga^tggt gtac«qSa laSl f 9 ccagctgggc ctgacaccag 2340 
ctaagtggtc agtgcjg^gg ?£2g?«S Scto^? 0 9tgatCCttc 9ggtggcagt 2400 
cagtgctgct cgggctcg^g tfaqScfS «2 9 9 9Cgggttctt cggtgctggt 2460 
ttcgtcgtgt tg^cgg^? ggJcggctcc ' tagcg ^9tc cttcgatcca 2520 
gaagatgccc acgacS?4g ^Sggcgtcg g q 9 t^ 9 *?? C9Cg9tCggg "80 

gttggaccag atttggcgcc agatctqctt " "gaggcgtt cctgggggtt 2 64 0 

gcgggcggtg tcgag^tgct cfgccaccgc ' 9 gt 9aacgcca gcaggtcggt 2700 

ccgatcatat tgggcLLa c^atJcglc SSSctS ^ 99tCagag c 9tcgagtac 2760 
ggtgcgcacc cacggccagg agqqcttlaa altZ t 99 tCgta 9atgg agtgcagcag 2820 
ggttctgcag cgctgccag^ ccgctqcqqq ??*"* t9CC atcagatt 99 ctgcgtagtg 2880 
ggcgtgggcg tcgc^ggtga ccagcIcSc cScoL"" 9 CCgatcgcgg <=caccaggcc 294 0 
gaagaacgcc agccag^g ccc ~ ~™ g 9 ^ ~gcg 3000 



<210> 26 
<211> 391 
<212> PRT 

<213> Mycobacterium tuberculosis 



30 



• 



<220> 

<223> TbH9 (Mtb39A) 



<400> 26 

Met v.l Asp Phe Gly AIa Leu Pro Pro Glu Jle ftsn ^ 



10 15 



Tyr Ala Gly Pro Gly Ser Ala Ser Leu Val Ala Ala Ala Gin Met Trp 

25 30 

40 45 
Va! Val Trp Gly Leu Thr vl Qly Ser Trp Jle Qly ^ ^ ^ 

55 60 
Leu Met Val Ala Ala Ala Ser Pro Tyr Val Ala Trp Met Ser Val Thr 

^ 8 0 

Ala Gly Gin Ala Glu Leu Thr Ala Ala Gin Val Arg Val Ala Ala Ala 

90 95 

Ala Tyr Glu Thr Ala Tyr Gly Leu Thr Val Pro Pro Pro Val Xle Ala 

105 110 
Glu Asn Arg Ala Glu Leu Met He Leu lie Ala Thr Asn Leu Leu Gly 

120 125 

Gin Asn Thr Pro Ala Xle Ala Val Asn Glu Ala Glu Tyr Gly Glu Met 

135 140 
Trp Ala Gin Asp Ala Ala Ala Met Phe Gly Tyr Ala Ala Ala Thr Ala 

±bb 160 

Thr Ala Thr Ala Thr Leu Leu Pro Phe Glu Glu Ala Pro Glu Met Thr 
165 17 ° 175 

Ser Ala Gly Gly Leu Leu Glu Gin Ala Ala Ala Val Glu Glu Ala Ser 

185 190 

Asp Thr Ala Ala Ala Asn Gin Leu Met Asn Asn Val Pro Gin Ala Leu 

200 205 

Gin Gin Leu Ala Gin Pro Thr Gin Gly Thr Thr Pro Ser Ser Lys Leu 

Z±b 220 
Gly Gly Leu Trp Lys Thr Val Ser Pro His Arg Ser Pro He Ser Asn 

Z33 240 
Met Val Ser Met Ala Asn Asn His Met Ser Met Thr Asn Ser Gly Val 

250 



255 

Ser Met Thr Asn Thr Leu Ser Ser Met Leu Lys Gly Phe Ala Pro Ala 

265 270 
Ala Ala Ala Gin Ala Val Gin Thr Ala Ala Gin Asn Gly Val Arg Ala 

280 285 

Met Ser Ser Leu Gly Ser Ser Leu Gly Ser Ser Gly Leu Gly Gly Gly 

300 



31 



Val Ala Ala Asn 
305 

Pro Gin Ala Trp 



Ala Leu Pro Leu 
340 

Gin Met Leu Gly 
355 

Gly Gly Leu Ser 
370 

Pro His Ser Pro 
385 



Leu Gly Arg Ala 
310 

Ala Ala Ala Asn 
325 

Thr Ser Leu Thr 



Gly Leu Pro Val 
360 

Gly Val Leu Arg 
375 

Ala Ala Gly 
390 



Ala Ser Val Gly 
315 

Gin Ala Val Thr 
330 

Ser Ala Ala Glu 
345 

Gly Gin Met Gly 

Val Pro Pro Arg 
380 



Ser Leu Ser Val 
320 

Pro Ala Ala Arg 
335 

Arg Gly Pro Gly 
350 

Ala Arg Ala Gly 
365 

Pro Tyr Val Met 



<210> 27 
<211> 447 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbRal2 
<400> 27 



S=ii 53 5ii ™ =2s sss s. 

=S S~ ™« "™ III 



<210> 28 
<211> 132 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbRal2 
<400> 28 



Thr Ala Ala Ser Asp Asn Phe Gin Leu Ser Gin Gly Gly Gin Gly Phe 

5 10 15 

Ala lie Pro lie Gly Gin Ala Met Ala He Ala Gly Gin He Arg Ser 

^ b 30 
Gly Gly Gly Ser Pro Thr Val His He Gly Pro Thr Ala Phe Leu Gly 
35 4 ° 45 

Leu Gly Val Val Asp Asn Asn Gly Asn Gly Ala Arg Val Gin Arg Val 

55 60 

Val Gly Ser Ala Pro Ala Ala Ser LeU Gly lie Ser Thr Gly Asp Val 



70 7q 

75 80 



32 



He Thr Ma Val Asp Gly Ala Pro Ile Agn Sgr ^ ^ ^ ^ 

90 95 

Asp Ala L eu Asn Gly Hi. His Pro Gly Asp Val He Ser Val Asn Trp 

105 110 
Gin Thr Ly» Ser Gly Gly Thr Arg Thr Gly Asn Val ^ ^ ^ 

120 125 



Gly Pro Pro Ala 
130 



<210> 29 
<211> 1872 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> TbRa35 (Mtb32A) 



<400> 29 
gactacgttg 
tagctacccc 
gtcatggttg 

ggcggccccg 

cccgtccgcg 
ctacaacaac 
gaccaacaac 
ccaaacctac 
gctgcgcggt 
gcccgtcgtc 
cagggtggtc ' 
gacattgaac 
cgtcgtcaac 
gctgtcccag 
ccaaatccga 
cttgggtgtt 
tccggcggca 
gatcaactcg 
ctcggtgaac 
gggacccccg 
cagccgtgat 
gcaatgaacg 
ggcggtgtgg 
gatccgacct 
gccagcgcgg 
tggcttggca 
ggttacgaca 
gtcgccctgg 
aatcacacct 
tacggtgact 
ttcgtcgaca 
gcaccgattc 



gtgtagaaaa 
gacacaggag 
ctgagcgtgc 
ccggccttgt 
atggtcgccc 
gccgtgggcg 
cacgtgatcg 
ggcgtcgatg 
gccggtggcc 
gcgatgggca 
'gcgctcggcc 

gggttgatcc 

ggcctaggac 
TOtgggcagg 
tcgggtgggg 
gtcgacaaca 
agtctcggca 
gccaccgcga 
tggcaaacca 
gcctgatttg 
tgccgcgtga 
aggcagaaca 
tcgagcatcc 
ggtttaagca 
acggttccgn 
tcgactgcat 
ttcgcgactt 
tcgacaccgc 
cggagtcgca 
attacgtgtg 
ccgaagagtc 
tt 



atcctgccgc 
gttacgggat 
tggctgccgt 
cgcaggaccg 
aagtggcgcc 
ccgggaccgg 
cgggcgccac 
tggtcgggta 
tgccgtcggc 
acagcggtgg 
aaaccgtgca 
agttcgatgc 
a ggtggtcgg 
gattcgccat 
ggtcacccac 
acggcaacgg 
tctccaccgg 
tggcggacgc 
agtcgggcgg 
tcgcggatac 
gcccccgagt 
cagcgttgag 
ggatgccaag 
cgccgtcttc 
cgatctgcgt 
ctgttgccgc 
ctacaaggtg 
tcaccggcga 
cccctggttt 
gagcgacacc 
gaactggtca 



ccggaccctt 
gagcaattcg 
cgggctgggc 
gttcgccgac 
acaggtggtc 
catcgtcatc 
cgacatcaat 
tgaccgcacc 
ggcgatcggt 
gcagggcgga 
ggcgtcggat 
cgcaatccag 
tatgaacacg 
tccgatcggg 
cgttcatatc 
cgcacgagtc 
cgacgtgatc 
gcttaacggg 
cacgcgtaca 
cacccgccgg 
tccgtctccc 
caccctcccg 
gacttcggca 
tacgaggtgc 
ggactcatcg 
cgttcctacg 
ctgcccgaat 
ggtatccgca 
caggagtccc 
agcgagcgct 
ttcgatcctg 



aaggctggga 
cgccgccgct 
ctggccacgg 
ttccccgcgc 
aacatcaaca 
gatcccaacg 
gcgttcagcg 
caggatgtcg 
ggcggcgtcg 
acgccccgtg 
tcgctgaccg 
cccggtgatt 
gccgcgtccg 
caggcgatgg 
gggcctaccg 
caacgcgtgg 
accgcggtcg 
catcatcccg 
gggaacgtga 
ccggccaatt 
gtgcgcgtgg 
tgcagggcag 
gcgccgccgc 
tggtccgggc 
atcgcctcga 
actcaccgct 
tcggcaccgt 
tcatcaccga 
gccgcgaccc 
acaccgacgc 
tccgccgaca 



caatttctga 60 
cactcaggtg 120 
cgccggccca 180 
tgcccctcga 240 
ccaaactggg 300 
gtgtcgtgct 360 
tcggctccgg 420 
cggtgctgca 4 80 
cggttggtga 54 0 
cggtgcctgg 600 
gtgccgaaga 660 
cgggcgggcc 720 
ataacttcca 780 
cgatcgcggg 840 
ccttcctcgg 900 
tcggaagcgc 960 
acggcgctcc 1020 
gtgacgtcat 1080 
cattggccga 1140 
ggattggcgc 1200 
cattgtggaa 1260 
ttacgtcgaa 1320 
cctgcccgcc 1380 
gttcttcgac 1440 
ctacctgcag 1500 
gcgcgacggc 1560 
cgacgatttc 1620 
cctggtgatg 1680 
a gacggaccg 1740 
ccggatcatc 1800 
gttnctactg i860 
1872 



<210> 30 
<211> 355 
<212> PRT 

<213> Mycobacterium tuberculosis 



33 



<220> 

<223> TbRa35 (Mtb32A) 
<400> 30 

Met Ser Asn Ser Arg Arg Arg Ser Leu Arg Trp Ser Trp Leu Leu Ser 
5 10 15 



Val Leu Ala Ala Val Gly Leu Gly Leu Ala Thr Ala Pro Ala Gin Ala 

25 30 
Ala Pro Pro Ala Leu Ser Gin Asp Arg Phe Ala Asp Phe Pro Ala Leu 

40 45 

Pro Leu Asp Pro Ser Ala Met Val Ala Gin Val Ala Pro Gin Val Val 

55 60 
Asn lie Asn Thr Lys Leu Gly Tyr Asn Asn Ala Val Gly Ala Gly Thr 

70 75 80 

Gly He Val lie Asp Pro Asn Gly Val Val Leu Thr Asn Asn His Val 

85 9 ° 95 

He Ala Gly Ala Thr Asp He Asn Ala Phe Ser Val Gly Ser Gly Gin 

105 110 

Thr Tyr Gly Val Asp Val Val Gly Tyr Asp Arg Thr Gin Asp Val Ala 

120 125 

Val Leu Gin Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala He Gly 

135 140 

Gly Gly val Ala Val Gly Glu Pro Val Val Ala Met Gly Asn Ser Gly 

■LjO ice 

155 160 

Gly Gin Gly Gly Thr Pro Arg Ala Val Pro Gly Arg Val Val Ala Leu 

x/u 175 

Gly Gin Thr Val Gin Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr 

185 190 

Leu Asn Gly Leu He Gin Phe Asp Ala Ala He Gin Pro Gly Asp Ser 

200 205 

Gly Gly Pro Val Val Asn Gly Leu Gly Gin Val Val Gly Met Asn Thr 

215 220 
Ala Ala Ser Asp Asn Phe Gin Leu Ser Gin Gly Gly Gin Gly Phe Ala 

240 

He Pro He Gly Gin Ala Met Ala He Ala Gly Gin He Ar g Ser Gly 
245 250 255 

Gly Gly Ser Pro Thr Val His He Gly Pro Thr Ala Phe Leu Gly Leu 

265 270 
Gly Val val Asp Asn Asn Gly Asn Gly Ala Arg Val Gin Arg 



280 285 



Val Val 



Gly Ser Ala Pro Ala Ala Ser Leu Gly He Ser Thr Gly Asp Val n. 



29 5 300 



34 



Thr Al, v.l Asp Gly Al, Pro lie Asn s.r Ala Thr Ala „« Al, Asp 



320 



Ala Leu Asn Gly His His Pro Gly Asp v.l lie Ser Val Asn Trp Gin 



330 335 



Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn Val Thr Leu Ala Glu Gly 

345 350 



Pro Pro Ala 
355 



<210> 31 
<211> 1441 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> MTCC#2 (Mtb41) 
<400> 31 



SS KgcMgalt cSSSioc ^gaattcaa g cc g aa tg ta SO 

ggag^gact tc^gccfcgg tcJcgtaSg llTaatZT f^ 9 "^ 9 ^^-gc »0 
gtggatgggg ccggcggcS ccqcmSS " 9 tC 9 ac 9Ctga tcgttgagcc 180 

ggccgccacl gcScIctfg cgaaaaaoar ^ CC9C " Ca ^gccgtatg tggggtggct 240 
gtttgggacl gog^c^ tKcgtg^ «c™«"! 300 
gttgatgtcg ctggtcgcgg coaacat?ct «™ gtcgcggcca accgcagccg 360 

ccaggccgag tatqccaafl H ggggcaaaac agtgcggcga tcgcggctac 42 0 
ggcSctJcS gcclcg?cgg cgtSccgcc 9t9at 9 taca S^atgaggg 480 

SS3S «3F ™- -™ SS 

= ™ ~- 

S ™^ ~S ^ 

tccactaaa? t™ " tatacgggaa cgccggcggg ctgggaccga cgcagggcca 90 0 

gccgSS gc^g 9 g t C cI gc^cSqc ** CCCC "^ 96°o° 

ctggaccacg gccgccccoq aoat™^ atta 9 tc 99a Qcgttgtcgg tgccgcacag 1020 
cagcgccggc IccSoccqI L 9 cgccgttcag gcaacaccca ccttcagctc 1080 
3 gct?tgl 9 g agcc^gccg S?gc^ SSSS tcagcgggat 1140 

cagcactgac ggccaagaca ac S! 9acgggcggt ggcggcaccc gtagcggcac 1200 
gccgcccgga Xccccc^c ggSaa^c cggca^cS S? 5 " 3 9agagcagcc 1 260 
cctggtgagc gtggctatcc glcgggccgt tcac^ccgct L?' 9cggaaaatg 1320 

gacgacggtg tctggattct cg cag ™ ^tagtagcg tacggctatg 1380 



<210> 32 
<211> 423 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> MTTC#2 (Mtb41) 



<400> 32 

Met Asp Phe Gly Leu Leu Pro Pro Glu Val Asn Ser Ser Arg Met Tyr 

5 10 



15 



35 



Ser Oly Pro oly Pro ol u ser M« Leu Ma Al, al , „. A1 . Trp Asp 

25 30 

Gly Val Ala Ala Glu Leu Thr Ser Ala Ala Val Ser Tyr Gly Ser Val 

40 45 

val ser Thr Leu lie Val Glu Pro Trp Met Qly prQ ^ ^ ^ ^ 

55 60 
Met Ala Ala Ala Ala Thr Pro ^ r Val Qly Trp ^ ^ ^ ^ ^ 

/b 80 
Ala Leu Ala Lys Glu Thr Ala Thr Gin Ala Arg Ala Ala Ala Glu Ala 

85 90 95 

Phe Gly Thr Ala Phe Ala Met Thr Val Pro Pro Ser Leu Val Ala Ala 

105 110 

Asn Arg Ser Arg Leu Met Ser Leu Val Ala Ala Asn He Leu Gly Gin 

120 12 5 

Asn Ser Ala Ala He Ala Ala Thr Gin Ala Glu Tyr Ala Glu Met Trp 

135 140 
Ala Gin Asp Ala Ala Val Met Tyr Ser Tyr Glu Gly Ala Ser Ala Ala 

ib5 160 

Ala Ser Ala Leu Pro Pro Phe Thr Pro Pro Val Gin Gly Thr Gly Pro 

165 170 175 

Ala Gly Pro Ala Ala Ala Ala Ala Ala Thr Gin Ala Ala Gly Ala Gly 

185 190 
Ala Val Ala Asp Ala Gin Ala Thr Leu Ala Gin Leu Pro Pro Gly He 



205 



Leu Ser Asp He Leu Ser Ala Leu Ala Ala Asn Al 



210 



215 



a Asp Pro Leu Thr 



220 



Ser Gly Leu Leu Gly Ua Ala Ser Thr Leu Asn Pro Gin Val Gly Ser 

230 23 5 240 

Ala Gin Pro lie Val He Pro Thr Pro He Gly Glu Leu Asp Val He 

45 250 255 

Ala Leu Tyr lie Ala Ser He Ala Thr Gly Ser He Ala Leu Ala He 

265 270 
Thr Asn Thr Ala Arg Pro Trp His He Gly Leu Tyr Gly Asn Ala Gly 



285 



Oly Leu Gly Pro Thr Gin Gly His Pro Leu Ser Ser Ala Thr Asp Glu 



300 



Pro Glu Pro His Trp Gly Pro Phe Gly Qly A1> JQa prQ ^ ^ ^ 

310 315 to 



a 

320 



Gly Val Gly His Ala Ala Leu Val Gly Ala Leu Ser Val Pro His Ser 



330 



335 



36 



Trp Thr Thr Ala 
340 

Thr Phe Ser Ser 
355 

Pro Ala Gly Leu 
370 

Gly Thr Thr Gly 
385 

Gin Glu Asp Gly 

Pro Pro Gly Asn 
420 



Ala Pro Glu He 



Ser Ala Gly Ala 
360 

Leu Ser Gly Met 
375 

Gly Gly Gly Thr 
390 

Arg Lys Pro Pro 
405 

Pro Pro Arg 



Gin Leu Ala Val 
345 

Asp Pro Thr Ala 

Ala Leu Ala Ser 
380 

Arg Ser Gly Thr 
395 

Val Val Val He 
410 



Gin Ala Thr Pro 
350 

Leu Asn Gly Met 
365 

Leu Ala Ala Arg 

Ser Thr Asp Gly 
400 

Arg Glu Gin Pro 
415 



<210> 33 
<211> 1742 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb9.9A (MTI-A) 
<220> 

<221> modif ied_base 
<222> (1) . . (1742) 
<223> n = g, a , c or t 

<400> 33 



aa^gcgt tlTcTtZl Sc^ 9 ccgcgegtgc atatggcacc 60 

gtgccgaaca SccgcgTc 9 " c 9acggt agagcggatc agcgclgccg 120 

ttctcatggt cgttaacqcc ttcat^J? CCtgcc 9 c 3 t tgcggaagat cgagcccagg 180 
gc.acgcSg gctc^ggcac gcgacggtgc gcgccccggc gaccacctgl 240 

ccgatcaccc Itgcc^gac atS gS£"S ItTaT^ ^ggaag 300 

agatcatcct tgagctcqqc caarLL. gcncgatagt acggcgcgcc gacaccggcc 3S0 
cgtgaggcca gca^gcg^g cSc«1?aH Scc^ 9 * aC39C9Cca 9 cggcgtgaac 420 
gtcggcagat cgggLnacn gtcga^gSg S C9atcaccaa cgccttgccg 480 

tcgtcgggat cgcagacgtc ctgaacatco a ' S9«atcgtc gagccgtggg 54 0 

tcggtcacgg gctt?cg?cg acc^gagcca qcatcaaat^ " t9Ct ^9 c acaacggcct 600 
cacgctcgct gcggttcagc gtcgcXqcc act ^ 9gcggcgctg cgcaggatgt 660 
tgctgggatt aattggga^a g^ISgc Sgt^ Scca^S 720 
ctggcagctg cggcggcgaa cctacagggt attooS nttt 9ccggaagcc 78 0 

gccgcggctg ctccaaccac cggagtSX c L " ™ caat 9aacgc ccagaacgcg 84 0 
accgcggctc agtttgctgc gcLgcjSa ata L- cc 9 at 9*agt atcagcgctg 900 
gccattcacg aaatgttcqt oaac?S^ a * 9taCCaaa cggtcagcgc ccaggccgcg 960 
gaggcggccl acgcagcS Secret'! acaooc^" Ct " CtCata ^ggccacc 1020 
ggggaacatc cggag?tc?c glgtcaqqqo JtS^ 9 ° aCgaacct 9c tgaaggagag 1080 
ggcgtccata acagcagacg Sctaqqca? fo^" 9 ' 9cccagccga ttcagntatc 1140 
cacgttttat gacggatccl StLl^ tcagtactaa ggagacaggc aacatggcct 1200 
cccagacggt ^ SK^E Sc^aaac ^f^ 9 

Scg^c =: cgc F- ™?a a g ssss 

acaantacga acagcatgag caSStSS 9 " tgC9t9a cgggctggtt cgcgacgccl 1440 
cacagctgng tacJSSS cacattaooj L? ' 939Ca9nta 9 cgccgaaagc 1500 
cggggacgtc gac^ctcatg gcgccatSt at9aC9atta -"accagtt 1560 

gcatcaggcc atcgttcgtf atSttaL cc 9cgctcag gcggcgtcgc ttgaggcgga 1620 
gttcgtg atgtgttggc cgcgggtgac ttttggggcg gcgccggttc 1680 



37 



99tggctt g c caggagttca ttacccagtt gggccgtaac ttccaggtga tctacgagca 1740 



1742 



<210> 34 
<211> 94 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb9.9A (MTI-A) 
<400> 34 



Met Thr He Asn Ty r Gla Phe Qly Asp Val Asp Ala His ^ 
5 10 15 

He Arg Ala Leu Ala Gly Leu Leu Glu Ala Glu His Gin 



25 



Ala He He 
30 

Ser Asp Val Leu Thr Ala Ser Asp Phe Trp Gly Gly Ala Gly Ser Ala 

40 45 

Ala Cys Gin Gly Phe lie Thr nin 

5 0 Y 116 Thr Gln Leu G1 Y Arg Asn Phe Gin Val lie 

55 60 

Tyr Glu Gin Ala Asn Ala His Gly Gin Lys Val Gin Ala Ala Gly Asn 

70 75 80 

Asn Met Ala Gin Thr Asp Ser Ala Val Gly Ser Ser Trp Ala 



<210> 35 
<211> 585 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb9. 8 (MSL) 
<400> 35 



£ss£ ssds ssss: ,i™ 9 «• 

tcgggctgac cgcactggcc ggtgatqao? Z 1? agaacgccgg gtccgggcgg 12 0 
cggggacctg ggagcagggc Sca^c cc^S T^ZlTal 180 
gaggcgacgg cttaccgcac gacaccaaat aa^ff?* Cgacq 9 atc 9 gggagagggg 24 0 
gggtcgaaag gagaga? gtt SoccSt L tC c 9aatcacgt ggacccgtac 300 

cccagtcggc Jtftgcclcc a L S tl*t 9 ta tcccacag ttggtggcct 360 

ssss hsh ™ -™ - 

ssss ssss s?r 9 " 9t =™ % 



<210> 36 
<211> 97 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb9.8 (MSL) 



38 



<400> 36 

Met ser Leu Leu Asp Ala His He Pro Gin Leu Val Ala Ser Gin S 



er 

10 15 



Ala Phe Ala Ala Lys Ala Gly Leu Met Arg His Thr He Gly Gin A 

25 30 
Glu Gin Ala Ala Met Ser Ala Gin Ala Phe His Gin Gly Glu Ser S 

40 45 

Ala Ala Phe Gin Ala Ala His Ala Ar g P he Val Ala Ala Ala Ala L 1 

55 60 

val Asn Thr Leu Leu Asp Val Ala Gin Ala Asn Leu Gly Glu Ala Al 

75 g 
Gly Thr Tyr Val Ala Ala Asp Ala Ala Ala Ala Ser Thr Tyr Thr Gly 



a 
80 



85 90 

90 95 



Phe 



<210> 37 
<211> 500 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb8.4 (DPV) 
<4 00> 3 7 



SSc 9 ac^S? S^f" ^ a ^ggt 60 

ggctgccgca cagt?ccg ggcgcScc lilt?*'** ^ tCC ^ »0 

cgcaccgcca cctcaccaea r-^rrr-r-lt ggcgcagtcc tatttgcgca atttcctcgc 180 
acagtacatc 9g cct tgtcg 2 ^ "fT*" 9 cgggggcggc 240 

gggccccatc cc 9 c 9 aaa cg gcSgtcpc a I? 9 ' aacaac ^" aagcccatgc 300 
acgggccgca tcccgcgacc cggcaSSc ? 9 CCagatt 9 cc ccgctcctca 360 

caacgggccg catc^gtgc SaattcSa clarr^ " CCa 9 att 9 ccccgctcct 420 
gccgccaccg cggtggagct CgaattCCtg "gcccgggg gatccactag ttctagagcg 480 

500 

<210> 38 
<211> 96 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb8.4 (DPV) 
<400> 38 

val Ala Met Ser Leu Thr Val Gly Ala Gly Val Ala Ser ^ pro 

5 10 15 

Val Asp Ala Val He Asn Thr Thr Cys Asn Tyr Gly Gin Val Val Ala 

25 30 

Ala Leu Asn Ala Thr Asp Pro Gly Ala Ala Ala Gin Phe Asn Ala Ser 

40 45 



39 



*o V.l Ala Cln 3« ry r ^ Arg As „ ph . ^ ^ ui ^ ^ ^ 

Al, Al, Met Ala Al, Gln Leu Gln „. J prQ Qly ^ ^ 

75 80 
Gin Tyr lie G ly Leu Val Glu Ser Val Ala Glv c n 

85 Ala Ser c ys Asn Asn Tyr 



<210> 39 
<211> 999 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> DPEP 
<400> 39 



ssss sssc's c™:- - ? - g tcgcaaggga 60 

cccgcgaccg ccaacgccga tccggagccf gcgcccccao 9 " t99tgac ^^tg 120 
ccgccgtcga ccgctgcagc gccacccaca " tacccacaa = 9gccgcctcg 180 

gacccgaacg caccgccgcc acctgtcat? gccccS. aCgCagcacc tccgccggcc 3 00 
gacaacccgg ttggaggatt cagc?tcgcg ctgcc^cta t9tcc 93 a ^ 360 

gcccacttcg actacggttc agcactcctc 2l 9 9 gct 9ggtgga gtctgacgcc 420 
ggacagccgc cgccggtggc cfaScacc T* CCggg 3 a ccc Sccatttccc 480 

ctttacgcca gcgccgafgc ca^cgactcc aaaaccf ^ tC " CCggct a 3 a ccaaaag 540 
ggtgagttct atatgcccta cccgggcacc cooltc^" CCC " ttggg ctcggacatg 600 
gccaacgggg tgtctggaag cgc^cgt^t tlrattt aggaaaccgt ctcgctcgac 660 
ccgaacggcc agatctggac gfgcgtlatc aact^ 9 agttcagc 9a tccgagtaag 720 
gggccccctc agcgctggtt t^t^gg ScgScca f! 309 " 0 * 5 a -ggacgcc 780 
ggcgcggcca aggcgctggc cgaatcga?? cSrf 9 " aacaaccc ggtggacaag 840 
gcaccggctc ctgcagagcc cgctccggcg S tCgccccg ^ gccggcgccg 900 

ccgacgacac cgacaccgca gcggacc?? 9 cclgcctga 9 CCg9 " aa9t c 9^cc t acc 960 

999 

<210> 40 
<211> 332 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> DPEP 

«lt M . H1 . Hi6 His „. t Hi , Gin val A ap P ro fis „ Leu Thr . 

Ar 9 Ar 9 , y . arg leu al , ala Leu Al, rle Al, Ala Met „" S e t 
Al, S„ Leu val Th , V ,l «, T; , Pro „. ^ „, ^ 

«. P- Al, Pro Pro val Thr Thr AU Ma ^ r p " ^ 

55 60 
Ala Al. Ala Pro Pro A i a Pro Ala Thr prQ ^ ^ ^ ^ ^ 



Pro 

45 



Pro 

75 80 



40 



Ala Aia Ala Asn Thr P ro Asn Al. Gin P ro Gly Asp Pro Asn Ala ^ 

90 

»r» Pro Pro Ala ft6p no as „ al , pro pro a " 

105 110 

Asn Ala Pro Gin Pro v^i a>-~ x-i 

^ 5 n Pro val Arg lie Asp Asn Pro Val Gly Gly Phe S er 

- L ^ U 125 

». ji. , eu Pro ala 01y val Glu ser Asp aia aia ais 

■ LJb 140 
Tyr Gly Ser Ala Leu Leu Ser Lvs Thr- Th^ m * 

145 er ** s Thr Thr Gly Asp Pro Pro Phe Pro 

160 

«y =1„ Pro Pro Pro v.l „. asn Asp Th , ir9 „ e v>1 ^ ^ J 

«-u A Sp Gl„ Leu ^ „. s „ Ma ™ ^ 

185 190 
Ala Ala Arg Leu Gly Ser Asp Met Gly Glu phe Tyr ^ ^ ^ ^ 

200 205 
Gly Thr Arg lie Asn Gin ci Tnr Val Ser Leu Asp ^ ^ ^ 

220 

Ser 01y ser al , ser Tyr Tyr 0 l„ v.l Lys Ph. Ser as p Pro Ser Ly8 

Pro as „ 31y 01n „ Trp Thr Qly ne ^ 2" 

2 5 0 

Al, Pro A Sp jl, oly Pro Pro 01„ arf Trp P„e v,l v a l Trp ^ ely 

265 270 

Thr a ia a „ as „ Pro val isp Gly Ma flis ^ ^ ^ 

280 285 

Ser lie Arg Pro Leu Val Ala Pro Pro Pro Ala Pro Ala Pro Ala Pro 

300 

Ala Glu Pro Aia Pro pro Ala v ^ p ^ 

° 315 320 

Pro Thr Thr Pro Thr Pro Gin Arg Thr Leu Pro Ala 

325 330 



<210> 41 
<400> 41 
000 



<210> 42 
<400> 42 
000 



41 



<210> 43 
<211> 339 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> DPPD 



<400> 43 



!5S ssss s-t-ctge gttgtgcagc ggcgcttgtg 60 

ggctattgcc cgggtggccg a^aaa^^ CCtgaCCC 9 c atcagccgga catgacgaaa 120 
taccccgacg gc?cg??ttg gclccagt^ J££ ^ cggcgafaag 180 

tacttcgatt gtgtcagcgg cggtgagccc ^ ^tttaccgg cccacagttt 240 

99tggggcaa ttccgtccgl gSjcSSc gctcccSa" C9CC9CCaCC 999tggt t gc 300 



<210> 44 
<211> 112 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> DPPD 



<400> 44 



Met Lys Leu Lys Phe Ala Arg Leu Ser Thr Ala ti* t 

1 r a ser inr Ala T1 e Leu Gly Cys Ala 

io 15 

Ala Ala Leu Val P he Pro Ala Ser Val Ala Ser Ala Asp Pro Pro Asp 

25 30 
Pro His Gin Pro Asp Met Thr Qly ^ ^ ^ ^ ^ 

40 45 

Gly Phe 0 i y Asp Leu Ala cys Agp Qly ^ 

" 60 
Ser Phe Trp „ is 01a Trp Met Gin Thr Trp Phe Thr Qly prQ Gln phe 

U 7 c 



Tyr Phe Asp Cys Val Ser Gly Gly Glu Pro 



85 



90 



Leu Pro Gly Pro Pro Pro 



95 



Pro Gly „ y cy. 01y 01y „. lle ^ ^ 



105 



110 



<210> 45 
<211> 154 
<212> DNA 

<213> Mycobacterium tuberculosi 
<220> 

<223> ESAT-6 



<400> 45 

atgacagagc agcagtggaa tttcgcgggt 
aatgtcacgt ccattcattc cctccttgac 
gcggcctggg gcggtagcgg ttcggaagcg 



atcgaggccg cggcaagcgc aatccaggga 60 
gaggggaagc agtccctgac caagctcgca 120 
aCC 154 
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<210> 46 
<211> 51 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> ESAT-6 



<400> 46 
Met Thr Glu Gin 
1 

Ala He Gin Gly 
20 

Lys Gin Ser Leu 
35 

Glu Ala Tyr 
50 



Gin Trp Asn Phe 

5 

Asn Val Thr Ser 

Thr Lys Leu Ala 
40 



Ala Gly He Glu 
10 

He His Ser Leu 
25 

Ala Ala Trp Gly 



Ala Ala Ala Ser 
15 

Leu Asp Glu Gly 
30 

Gly Ser Gly Ser 
45 



<210> 47 
<211> 2310 • 
<212> DNA 

<213> Mycobacterium tuberculosi 
<220> 

<223> Mtb82 



<4 00> 4 7 



-elites ~ C ™ c 9 ~ g 1 Li™ tC ™ g *° 

gacccctgag cacccaggcg gjgttccgcc ccaft^f ° CgCgacgtcc Scgacggttc 120 
atccgacgct cggcccggac Lcgagccgc ' ' Cgatgag 9 ac aacttccccc 180 

gcccgccggt cagacggctg ggcggcggcc toataaa^ ggccaccac - agccgggtgc 240 
atccgcttga ggccctgatg^ Scaacccgg tgS™ ^T" 909 CCCgatatc 9 300 
actgtggacg tcccgtcggc cggtcccact 11 9 9tccaagcgg ttctgctgga 360 
gtccctattg cggclgcccg t g tJccaJaact " 9 ^ Cttca ^gggctggt 420 

ccggccagta cgaggtcaaa ggctgcatco ™! 9 aaatccc 999 gacatcgtcg 4 80 
ctctcgaccg caatgtcaac ScStcS taa " 9Ctgggct 99 atctacctcg 540 

atgccgaagc gcaggcaatg Sg^ggccg llfJ^att 999CCtggtg cattccggtg 600 
cgtcgatcgt gcagatctt? LcttStcg Ileal * 9 CCtggcc 9 a 9 gtggtgcacc 660 
getacategt gatggaatac gteggeggge altcgctcaa "f 9 " 6 ^ 9«ccggtcg 720 
tgcccgtcgc ggaggecate gcctaccKc tJaaaa^ aCgCagcaag 99tcagaaac 780 
attccategg cttggtctac LcgacctK SggSaa ScT? agCtacctgc ^40 
agctcaagct gatcgacctg ggegeggtat cgcaoaJca 9 tl 9 9 aCCgagga ac 90 ° 

ggaccccagg cttccaggcq cccoaa^n c 9 c 99atcaa ctcgttcggc tacctctacg 960 
tctacaccg? gggacgcacl ctcgcggcg? SSStSJ tC , CgaC " tg 9cc.ecg.ca 1020 
9ttatgtgga tgggctaccc gaagagacc cggtgctaaa " t9ceeace cgcaatggcc 1080 
99ttgctgcg caggg cca tc gaccccStc a l aacctacgac tcttacggcc 1140 

tgtccgcgca attgaeggge gtgttgcggg S gttCaccacc 9ccgaagaga 1200 

9gccaggg C t atcaacga'c KcaScccI olalnf 9 ° CCa " acacc 99g9tgccgc 1260 
tggcgcacac cgacgtgW ctggacgggj agg^Scac !" tggagtg 9acc t gctgg 1320 
agategtgae cgcgctgtcg gtglcgfSq tcS?r^ 9 g gagaagctg accgccaacg 1380 
tgcaggccac ggtgctctc^ cagcegtg agaccctloa T^ 9 ™ g cttcgg tC c 1440 
aeggtgeget ggacgccgac ggegtcgact tctcSa?" I " gCtgcgc 9cggcccg CC 1500 
aagtccgcgc getgetggat cLggc«tq taac^o a 3t99agctg ccgctaatgg 1560 
tggccgaacg cgttggctgg C ga?fgc«? l^f caccc 9 aa aa ctcgacgatc 1620 
tcaccggcga ctatgactcg gccaccaaac ^ggtctggta ccgggccgtc gccgagctgc 1680 
gcgagctggc gcccaagctc Kcctqqccq all? 9 * " tgCtggat acctttcccg 1740 
9 gccctggccg ccaccgccga actagccggc aacaccgacg 1800 



43 



sssss ss;? 9 c9t9atctcg 9c " ctttc - »« 

aggtaccgcc cacttctcg^ cat^SS L 9 ? ^^cgc acgctcgacg 1920 

tgtccggccg gtcaacgaf? gaagtcJccg 2Sc22 9aCCa9C9C9 9tgactctgt 1980 
tggaggcgct gcccccgacc Jaacca'gcl Sctacaaat ^ 9C9aCgCC 9cccgaagag 2040 
gcgcgctgga ctggctgaag gacaaclaqq ccgcgccctg gtgctgggtg 2100 

tcaccagtca cgggct^cgl ctgggtgS laacat ™? ccac atcctc 9gtttcccgt 2160 
ctcccactca acggcatcS tacacgctgo tlalalt 9cgcagcctg gcccgggtag 2220 
gcacgttcta agccgcccga gtgtg^tcf t99aCat99C "acaaggtc cggcccacca 2280 

2310 



<210> 48 
<211> 750 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb82 



10 15 
Ala Asp Ala Oln Thr Ala Thr Ser Ala Thr Val Arg Pro Leu Ser Thr 

25 30 

40 45 
Pro Thr Leu Gly Pro Asp Thr Olu Pro Oln Asp Arg Met Ala Thr Thr 

55 60 
Ser Arg Val Arg Pro Pro Val Arg Arg Leu Oly Gly oly Leu Val Olu 

He Pro Arg Ala Pro Asp xi e Asp Pro Leu Olu Ala Leu Met Thr Z 

90 

Pro V S1 vu Jjo Olu S„ hys Arg cy> Trp A „ cys a ^ ^ 

1U5 110 

Val Gly Arg Ser Asp Ser Glu Thr Lys Gly Ala Ser Git, n t 

115 y y AJ " a Ser Glu Gly Trp Cys 

125 

Pro Tyr Cys Oly Ser Pro Tyr Ser P he Leu Pro Oln Leu Asn Pro Oly 

XJb 140 
Asp He Val Ala Oly oln Tyr Olu Val Lys Gly Cys Xle Ala His oly 

Oly Leu Oly Trp Xle Tyr Leu Ala Leu Asp Arg Asn Val Asn Oly Z, 

Pro val val Leu Lys Oly Leu Val His Ser Oly Asp Ala Olu J oln 

Ala Met Ala Met Ala olu Arg Gin Phe Leu Ala Olu Val vll His Pro 

Z0 ° 205 
-r II. .« Oln He P„e j„ P„« v,! „„ „. „ Asp ^ 

^- Lb 220 



44 



Asp Pro val Gly ryr xl Val Mefc Gly ^ ^ ^ ^ ^ ^ 

230 235 240 



Lys Arg ser Lys Gly Gin Lys Leu Pro Val Ala Glu Ala He Ala Tyr 

245 25 ° 255 

Leu Leu Glu lie Leu Pro Ala Leu Ser Tyr Leu His Ser He Gly Leu 

265 270 

Val Tyr Asn Asp Leu Lys Pro Glu Asn He Met Leu Thr Glu Glu Gin 

280 285 

Leu Lys Leu He Asp Leu Gly Ala Val Ser Arg He Asn Ser Phe Gly 

300 

Tyr Leu Tyr Gly Thr Pro Gly Phe Gin Ala Pro Glu He Val Arg Thr 

10 315 320 

Gly Pro Thr Val Ala Thr Asp He Tyr Thr Val Gly Arg Thr Leu Ala 

325 33 ° 335 

Ala Leu Thr Leu Asp Leu Pro Thr Arg Asn Gly Arg Tyr Val Asp Gly 



350 



Leu Pro Glu Asp Asp Pro Val Leu Lys Thr Tyr Asp Ser Tyr Gly Arg 

360 365 

Leu Leu Arg Arg Ala He A Sp Pro Asp Pro Arg Gin Arg Phe Thr Thr 

J /b 380 
Ala Glu Glu Met Ser Ala Gin Leu Thr Gly Val Leu Arg Glu val Val 

Jyb 400 

Ala Gin Asp Thr Gly Val Pro Arg Pro Gly Leu Ser Thr He Phe Ser 

* u=> 41 n 

415 

Pro Ser Arg Ser Thr Phe Gly Val Asp Leu Leu Val Ala His Thr Asp 

425 430 

Val Tyr Leu Asp Gly Gin Val His Ala Glu Lys Leu Thr Ala Asn Glu 

440 445 

He Val Thr Ala Leu Ser Val Pro Leu Val Asp Pro Thr Asp Val Ala 

4b5 460 
Ala Ser Val Leu Gin Ala Thr Val Leu Ser Gin Pro Val Gin Thr Leu 

<± / U 47c 

480 

Asp Ser Leu Arg Ala Ala Arg His Gly Ala Leu Asp Ala Asp Gly Val 

4yu 495 

Asp Phe Ser Glu Ser Val Glu Leu Pro Leu Met Glu Val Arg Ala Leu 

505 51Q 

Leu Asp Leu Gly Asp Val Ala Lys Ala Thr Arg Lys Leu Asp Asp Leu 

520 525 

Ala Glu Arg Val Gly Tr P Arg Trp Arg Leu Val Trp Tyr Arg Ala Val 

bJ5 540 



45 



Ala 31. ,e u ,e» r* «y Asp ryr Aep ser „. Thr ^ 

555 

D " 560 
01. V,! ^ Asp „ phe Gly ^ Ma ^ L ^ 

570 

«• M. Thr Ala 01u ^ ». Gly ^ Thr Mu M5 ^ ™ ^ 

01. Thr V,l Trp „ r Thr A „ Gly v ^ ^ SM phe 

600 605 
«. Ar g Ala A r g s „ „ „„ My asp Arg V>1 Ma 

bl5 620 
Thr Leu Asp oiu Val Pro Pro Thr Ser Arg His ^ ^ ^ ^ 

635 640 
Leu Thr „ r Ala ^ Thr ^ ^ ^ ^ ^ ^ ^ ^ 

Thr 01. 91u ^ Ile Arg A , p ^ ^ a ^ ™ ^ 

665 670 

»ro Thr Glu Pre. ^ val „. II. A r 9 „. Leu Vll Leu 

680 685 
Al, j« Asp Trp Leu , ys As „ lys „. ^ asn 

695 700 

Gly Phe Pro Phe Thr Ser His Gly Leu Arg Leu oiy Val Qlu Ala Ser 

71 ■> 

720 

Leu Arg Ser Leu Ala Arg Val Ala Pro Th^ m * 

725 Gln Ar 9 His Ar 9 Tyr Thr 

710 

' JU 735 
Leu Val Asp Met Ala Asn Lys Val Arg Pro Thr Ser Thr Phe 



745 750 



<210> 49 
<211> 1920 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb59 
<400> 49 



ssss ssss s™ r s r 99 - «• 

ctctttcacc gccgacacca gtaqaaaaaa « gcaatcgaag agtacgtaag 120 

catcgcacac gtcgagggtt gatgSc^ qa^^ 9 CC ^«» 180 

cggaatcctc ggcgtcgccc tcaacct^ga cg^gcaciac o 9 9 aatt <=«999 24 0 
tgacttcgag aacatcgaag aaqqtcaaL 9 9tcggcgcgg tgatcctcgg 300 

tccggttggc gacggg? tt ? tgggcglg? £t"SSS * CC " C9aa9 ^"^^ 36 ° 
gcgcggagac gtcgactccg .SL^ ctcfT" 90 Cgatc 9^9g 420 

gcaccggcaa ggcgtgaagg agccgttLa aacoo^ff 9 Ctcca 99cgc cctcggtggt 4 80 
cccgatcggc cgcggcca^c gccaqc^t It?™" aa 9gcgattg acgcgatgac 540 
cgtctgcgtc gacaccatcc SaS^g oSaHc?™ ^t^ 9 9caaaaccgc 600 
9cagg t g Cgc tgtgtatacg jcj^ctjj gag.ccggtg _ = ; „ 



46 



ggScJgcc SEES? oa?^ at99a CtaC3CCacC atcgtcgcgg ccgcggcgtc 780 
StltacKg Scaagcltg gctga'Sat c^c^cf ' cccagcactg 840 

ataccgggcg atctcqctqc tact^^ cttc 9 acgac ctgactaagc aggccgaggc 900 
tgtgt 9 cL? ctgca?tcgc ggcttt?aal S""' accccggcga 960 

tggcggctcg ctlacggg?c gccgitcK S * aaCt * tcc * acgatctcgg 1020 
catcccgacc aacgtcatct cLtL.rL =S a 9 a c<=aag gccaacgaca tctcggccta 1080 

caaccagggc gtc™ cScaa^ SKSS ££££ S'^" 
ggcgcagatc aaqqctataa aaoan r,^^ sa^-at-gccg gtgtcccgag tcggcggcgc 1200 

ccgcgagcta gaa^ctttcg ccqc?Kcqc S??" 9 ^ Cgctt 99 acc "tcgcaata 12 60 

bbr ~ <™ -™ »» 
esse ssss ~ -™ ssss 

SEEK s~ 5 SF =5= =ss iS 
=sss sees :d F= -™ - 

asss srss d™ ™- »« 

39 9 Cta ccaccctggc cgctgaagcc gcactggacc atccgttgct 1920 

<210> 50 
<211> 549 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb59 
<400> 50 

Met Ala Glu Leu Thr He Pro Ala Asp Asp He Gin Ser Ala He Glu 

5 10 15 

Glu Tyr Val Ser Ser Phe Thr Ala Asp Thr Ser Arg Glu Glu Val Gly 

25 30 

Thr Val Val Asp Ala Gly Asp Gly He Ala His Val Glu Gly Leu Pro 
5 40 45 

Ser val Met Thr Gin Glu Leu Leu Glu Phe Pro Gly Gly He Leu Gly 

55 60 
Val Ala Leu Asn Leu Asp Glu His Ser Val Gly Ala Val He Leu Gly 



75 



80 

Asp Phe Glu Asn lie Glu Glu Gly Gin Gin Val Lys Arg Thr Gly Glu 



95 



90 

Val Leu Ser Val Pro Val Gly Asp Gly Phe Leu Gly Arg Val Val Asn 
100 1Q 5 HQ 



Pro Leu Gly Gin Pro He Asp Gly Arg Gly Asp Val Asp Ser Asp Thr 

120 125 
Arg Arg Ala Leu Glu Leu Gin Ala Pro Ser Val Val His Arg Gin Gly 



140 



Val Lys Glu Pro Leu Gin Thr Gly He Lys Ala He Asp Ala Met Thr 

150 "5 160 



47 



Pro lie Gly Arg Gly Gin Arg Gin Leu lie He Gly Asp Arg Lys Thr 
165 170 175 

Gly Lys Thr Ala Val Cys Val Asp Thr lie Leu Asn Gin Arg Gin Asn 
180 185 190 

Trp Glu Ser Gly Asp Pro Lys Lys Gin Val Arg Cys Val Tyr Val Ala 
195 200 2 05 

He Gly Gin Lys Gly Thr Thr lie Ala Ala Val Arg Arg Thr Leu Glu 

215 220 

Glu Gly Gly Ala Met Asp Tyr Thr Thr lie Val Ala Ala Ala Ala Ser 

230 23 5 240 



Glu Ser Ala Gly Phe Lys Trp Leu Ala Pro Tyr Thr Gly Ser Ala He 
245 250 255 

Ala Gin His Trp Met Tyr Glu Gly Lys His Val Leu He He Phe Asp 
260 265 



270 



Asp Leu Thr Lys Gin Ala Glu Ala Tyr Arg Ala He Ser Leu Leu Leu 
275 280 

Arg Arg Pro Pro Gly Arg Glu Ala Tyr Pro Gly Asp Val Phe Tyr Leu 

295 , 300 

His Ser Arg Leu Leu Glu Arg Cys Ala Lys Leu Ser Asp Asp Leu Gly 

Gly Gly Ser Leu Thr Gly Leu Pro He He Glu Thr Lys Ala Asn Asp 
325 330 335 

He Ser Ala Tyr He Pro Thr Asn Val He Ser lie Thr Asp Gly Gin 
340 345 

Cys Phe Leu Glu Thr Asp Leu Phe Asn Gin Gly Val Arg Pro Ala He 
355 350 



365 



Asn Val Gly Val Ser Val Ser Arg Val Gly Gly Ala Ala Gin He Lys 

Ala Met Lys Glu Val Ala Gly Ser Leu Arg Leu Asp Leu Ser Gin Tyr 

390 395 400 

Arg Glu Leu Glu Ala Phe Ala Ala Phe Ala Ser Asp Leu Asp Ala Ala 



405 410 



415 



Ser Lys Ala Gin Leu Glu Arg Gly Ala Arg Leu Val Glu Leu Leu Lys 
420 425 430 

Gin Pro Gin Ser Gin Pro Met Pro Val Glu Glu Gin Val Val Ser He 



440 



445 



Phe Leu Gly Thr Gly Gly His Leu Asp Ser Val Pro Val Glu Asp Val 
450 455 460 

Arg Arg Phe Glu Thr Glu Leu Leu Asp His Met Arg Ala Ser Glu Glu 
5 470 475 480 



48 



Glu He Leu Thr 

Ala Asp Lys Leu 
500 

Ala Thr Gly Gly 
515 

Asp Glu Asp Lys 
530 

Pro Lys Lys Lys 
545 



Glu He Arg Asp 
485 

Thr Glu Val He 



Gly Ser Val Val 
520 

Leu Ala Lys Glu 
535 

Lys 



Ser Gin Lys Leu 
490 

Lys Asn Phe Lys 
505 

Pro Asp Glu His 

Ala Val Lys Val 
540 



Thr Glu Glu Ala 
495 

Lys Gly Phe Ala 
510 

Val Glu Ala Leu 
525 



Lys Lys Pro Ala 



<210> 51 
<211> 3523 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> p"teif i0n ° f Artificial sequence :TbFl4 fusion 

<400> 51 

c^^ctct a a c C ga a ctS t a ga^Sa Scct^T 9cgc.tcgct 60 

agcttctggg cg^gcgtcga cajgg^tc gccpacctof 9CaCC9atat C3"cccggac 120 
ttgaacgccc gcgacgagct acaaaaaall 9 ^ 9aCCtga cccc 9 ca 9aa ccaagctctg 180 
gagcccatcg LLggaJgc Saliva? Sc£»S It^t 9 tC99 ^ atc "0 
gaacctgatg acttcaccat caccacafrr Z 9 a 9 atc 99 cta cctgcttccc 300 

gocccccagc tggtggtgcc ggtgc^Sc g^gg?^ "^ccgcc 360 

cgctggggct ccctctacga cgccttqtat aacZnnnZZ f tct 9 a acgc ggccaacgct 420 
gccgaaaaag gccccacgta caacaaaat^ 99 ^ CCgat 9 tcatccccga gaccgacggc 480 
aagttcctcg acgacag^gt tccactlKo ^ t99 ^ 9aCa a 9gtgatcgc gtatgcccgc 540 
acagtgcagl atggcclgct cgtgg^acc ^ 9 " ttCCt "ggcgacgc caccggtttc 600 
cccggccagt tcgccggcta" clccoocaca * agtcCacc 99 cctggccaac 660 

aatcacggtt tgcac^cga gatc^aatc ?^ 9agtC9C c 9acatcggt gctgctaatc 720 
cgggccggcg tcaaggacf? Stcct£^ IccacT^ C9Ca " tC ^ cacc.ccgac 780 
gactcggtgg ccgccgtgg. cgccgccSc aa^cS atllTc.T T^ 9 * 9 ^ 
ctgaacaagg gcgacctggc aqcaqcaata n* 9 ?! gttatcggaa ctggctcggc 90 0 

ctcaataggg accggaacL ca^clccc gg^gggS KtcSct ^T"^ 9 960 
agcctcatgt tcgtccgcaa cgtcqqtcac t?c, 9 ?Z, 9 a 9ttcacgct gcctggacgc 1020 
gacggcagcg ag^tgt^cga a£cl?c"a L?c ' 9 f at 9 ac 9ccat cgtcgacact 1080 
cacgggctaa aggccagcga cgScggg ? g S J gatcgccatc 1140 

tacatcgtca agccgaagat qcacaatcca 9 t aca 9ccgcac cggctccatc 1200 

agccgggttg aaga?gtSt gggg??gccg SSScS " 9tttaCCtg <*a«ctgttc 1260 
9aggaacgcc ggaccacggt c^ccSg g^ltcl aSSS* CatCat " aC 1320 
gtgttcatca acaccgggtt cctqqaccac !r™^ * aa 9 ct 9<=cgc ggaccgcgtg 1380 
9ccggcccga tggtg^aa ggg^cafg a^gcSgS ^atggag 1440 

gaccacaacg tcgatgccgg cctggccqcc acaf^Z c 9tggatctt ggcctacgag 1500 
9gcatgtgga caatgLcgl gctgltg^c ScatqScq f^ 9 "" 93tcggcaa 9 1560 
cgcgccgggg ccagcaccgc ctggg t ??cc SSL ^ a 9 a caaaaat cgcccagccg 1620 
cactaccacc aggtcgacgt cgccqcqqta 9 C " Ccaccct gcatgcgctg 1680 

accatcgaac aattgctgac cattcc^ Caacaa 99 ac tggcggggaa gcgtcgcgcc 174 0 
atccgcgaag aggtcgSa cJactq^ 9CCaa " aat tggcctgggc tcccgacgag 1800 
gatcaaggtl tfggcSc" gaa^ac^ tCC \ tCCtCg 9ctacgtggt tcgctgggtt 1860 
cgggccacgc tg^gaafctc ca^cc-tta 9aCatCCac 9 a cgtcgcgct catggaggac 1920 
a ccagcgcg 9 g a?g? 9 cgggc c^ct^ Stgg^ ^ cgg t g tgatc 1980 
gcgggcgacg tggcataccg accgatggca 9 c 99 aa 9 ? t C9 g C C g C ?c a t a c a c aa g C llll 



49 



SSKS SSSS c~ c c t ca aC99Ctacac c9a ~ »«o 

agggccggtg acgatglggc LgagtgSo llaUlT 9 agaagccg 9 c ^ccatcggac 2220 
gaacggattc gccgc^tcgc cgScgcatc JtS™ 9 93tCCtCggt 99ccgacgcc 2280 
gtcgtcgtcg tctctgccat gggggltacc Icaal *-* agaagcaagg "atgacgtc 2340 
gtgtgcccgg cgccgccgcc SgSSS gaca S , tgCtggatct ^t-agcag 2400 
tcgaatgcgt tggtggccat ggSatcqaa 9 ttaccgccgg tgaacgcatc 24 60 

ggttcgcagg ccggggtgat SS^f acccacgc 9 a^cf"? gtCgttCa ~ "20 
acgccggggc ggctgcaaac cgcccttglg gJggggSgg S S Catc 9^gtc 2580 
caagggg tca gccaggacac caaggatqtc LoaS ^ttttggt ggccggattc 2640 
accgccgtcg ccatggccgc cgcgcjaaat a™? f 9 ? gCCgcg 9 c 93 ctcggacacc 2700 
gacggcatct tcaggccK cccIcgcS atJ 9 ^S^cta caccgacgtg 2760 
accttcgagg aaa? g ctcga Sg^ggcc tc^aaTrt ^T** 9 ^ Cgaca ~9tg 2820 
gtggaatacg ctcgccgcca taatat?r™ tgC " CgCca aggtgctgat gctgcgctgc 2880 
ccgggcaccg tcg^cgg atcgat™ aJ-T^ 9gtCgtcgta ctcggaca^a 2 94 0 
ggagtcgcgc acgaccgcag c«gqcc"o a Q f?" tggaa 9accc catcctgacc 3000 
gggtatgcgg ccaagg? g t? tagSggtf gSoaco^ tCg " Ctgcc cgacatcccc 3060 
gctgcagaac gtctccaagg tcSfcgg g ? gacgtcaaca tcgacatggt 3120 
cagacgtcgg gcccgccgcc gtggalaaac qq L L atcaccttca cctgctcccg 3180 
acacagctgc tgtacgacga ccaca'ggc aa^atcgc ZTtTaTJ atC " CttCt 32 <° 
agccaccccg gggtcaccgc gacgttctgt qa l 1 ^ tgatcggtgc cggcatgcgc 33 00 
gagctgatct ccacctcgga LtcaaL, Saggcgctgg cggcggtggg ggtcaacatc 3360 
acaaggccgt ggtcgcgcX LSr. 9 ^ctcggtgtt gtgccgcgac accgaactgg 3420 
tgtacgcggg SLgJS* ^™ ^™ JJ" 



<210> 52 
<211> 1172 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> prSf ° f Artificial Sequence = TbF14 fusion 



<400> 52 
Met Gin His His 
1 



Leu Arg He Ala 
20 

Pro Gly Thr Asp 
35 

Val Val Ala Asp 
50 



Asp Glu Leu Gin 
65 



Glu Pro He Asp 



Tyr Leu Leu Pro 
100 

Asp Ala Glu He 
115 



His His His His 
5 



Arg Val Leu Tyr 



He Asp Pro Asp 
40 

Leu Thr Pro Gin 
55 

Ala Gin He Asp 
70 



Met Asp Ala Tyr 
85 



Glu Pro Asp Asp 



Thr Thr Thr Ala 
120 



Thr Asp Arg Val 
10 



Asp Phe Val Asn 
25 



Ser Phe Trp Ala 



Asn Gin Ala Leu 
60 

Lys Trp His Arg 
75 

Arg Gin Phe Leu 
90 



Phe Thr He Thr 
105 



Gly Pro Gin Leu 



Ser Val Gly Asn 
15 



Asn Glu Ala Leu 
30 



Gly Val Asp Lys 
45 



Leu Asn Ala Arg 



Arg Arg Val He 
80 

Thr Glu He Gly 
95 



Thr Ser Gly Val 
110 



Val Val Pro Val 
125 



50 



Heu Asn Ala Arg Phe Ala ^ Asn ^ ^ ^ ^ ^ ^ ^ ^ 



140 



Leu Tyr ASP Ala Leu ^ Qly Thr Asp ^ ^ ^ ^ ^ ^ ^ 

Ala Glu Lys Gly Pro Thr Tyr Asn Lys Val Arg Gly Asp Lys Val 
■ LO:> 170 



Ala Tyr Ala Arg Lys Phe Leu Asp Asp Ser Val 

18 0 



175 



Pro Leu Ser Ser Gly 
185 190 

Ser Phe Gly Asp Ala Thr Gly Phe Thr Val Gin Asp Gly Gin Leu Val 



200 



205 



Val Ala Leu Pro Asp Lys Ser Thr Gly Leu Ala Asn Pro Gly Gin Phe 

220 

Jla Gly Tyr Thr Gly Ala Ala Glu Ser Pro Thr Ser Val Leu Leu Xle 

^ J U P o c 

240 

Asn His Gly Leu His He Glu II 



24C - e Leu Ile As P Pro Glu Ser Gin Val 

5 250 255 



Gly Thr Thr Asp Arg Ala Gly Val Lys Asd Val r 

265 27Q 
II. Thr Thr „. net i8p Phe Asp ser val ua Ma ^ 

280 285 

Ala Asp Lys Val Leu Gly Tyr Ara A^n t ~ «n 

2 90 Y 2 ^ Arg Asn Tr P Leu G1 7 Leu Asn Lys Gly 



300 



305 Ma A ^ ™ A ^ ^ ^ °ly Thr Ala Phe Leu Arg Val 

3 -LV Tic: 

315 320 



^ £! ^ Thr ^a Pro Gly Gly Gly Gin Phe Thr 

330 



335 



I-, -ro Oiy jrj S.r W „ et Phe Arg As „ oly 

345 350 
Thr Asn Asp Ala Xle Val Asp Thr Asp Gly Ser Glu Val Phe Glu Gly 

Jb0 365 

He Met Asp Ala Leu Phe Thr Gly Leu He Ala ti. y „ n 

370 y eU 1Ie Ala Ile His Gly Leu Lys 

3/b 380 



375 

Ala Ser Asp Val Asn Gly Pro Leu He Asn 



390 ^er Arg Thr Gly Ser He 

Tyr Xle Val Lys Pro Lys Met His Gly Pro Ala Glu Val Ala Phe Thr 

410 

Cys Olu Leu Phe Ser Arg Val Glu Asp Val Leu Gly ^ prQ ^ ^ 



430 



Thr Met Lys Xle Gly Xle Met Asp Glu Glu Arg Arg Thr Thr Val Asn 

440 445 



51 



Leu Lg Al, c ya He Lys „ sl , Ala Asp Ar 3 v,l v al P he tl . isn 

" b 460 

Thr Gly Phe Leu Asp Arg Thr Glv Asn n„ n Q u • ^ 
465 P Ile HlS Thr Ser Met Glu 

475 

Ala Gly Pro Met Val Arg L ys Gly Thr Met Lys ^ ^ ^ ^ 

490 495 
Leu Ala Tyr Glu Asp His Asn Val Asp Ala Gly Leu Ala Ala Gly P he 

505 510 
Ser Gly Arg Ala Gin Val Gly Lys Gly Met Trp Thr Met Thr Glu Lgu 



520 



525 



Met Ala Asp Met Val Glu Thr Lys He Ala Gin Pro Ar g Ala Gly Al, 

b " 540 



Ser Thr Ala Trp Val Pro Ser Pro Thr Ala Ala Thr Leu His Ala Leu 

b " 560 
His Tyr His Gin Va! Asp Val Ala Ala Val Gin Gin Gly Leu A la Gly 



575 



Lys Arg Arg Ala Thr He Glu Gin Leu Leu Thr He Pro Leu Ala Lys 

585 590 
«« <« Al, Trp „. Pro s . p ^ ^ ^ p ^ n 

600 605 

Cys Gin Ser He Leu Gly Tyr Val Val Arg Trp Val Asp Gin Gly Val 



620 



Gly Cys ser Lys Val Pro Asp He His Asp Val Ala Leu 



630 



635 



Met Glu Asp 



640 



Arg Ala Thr Leu Arq He Srt- m„ r 

*rg ne Ser Ser Gin Leu Leu Ala Asn Trp Leu Arg 

650 655 
His Gly val lie Thr Ser Ala Asp Val Arg Ala Ser Leu Glu Arg Met 

665 670 
Ala Pro Leu Val Asp Arg Gin Asn Ala Gly Asp Val Ala Tyr Arg Pro 

680 685 

Met Ala Pro Asn Phe Asp Asp Ser He Ala Phe Leu Ala Ala Gin Glu 

695 700 
Leu lie Leu Ser Gly Ala Gin Gin Pro Asn Gly Tyr Thr Glu Pro Ile 

iU 71 c: 

/lb 720 

Leu His Arg Arg Arg Arg Glu Phe Lys Ala Arg Ala Ala Glu Lys Pro 



730 



735 



Ala Pro Ser Asp Arg Ala Gly Asp Asp Ala Ala Arg Val Gin Lys Tyr 



750 



Gly Gly ser Ser Val Ala Asp A!a Glu Arg He Arg Arg Val Ala Glu 

7 60 



765 



52 



Arg ne Val Ala Thr Lys L y S Gln Gly Asn Agp ^ ^ ^ ^ 

//b 780 
Ser Ala Met Gly Asp Thr Thr Asp Asp Leu Leu ftsp ^ ^ ^ 

/yb 800 
Val Cys Pro Ala Pro Pro Pro Ar 9 Olu Leu Asp Met Leu Leu Thr Ala 

810 815 
Gly Glu Arg lie Ser Asn Ala Leu Val Ala Met Ala He Glu Ser Leu 



825 



830 



Gly Ala His Ala Arg Ser Phe Thr Gly Ser Gin 
835 



840 



Ala Gly Val lie Thr 
845 

Thr Gly Thr His Gly Asn Ala Tvc ti ~ -n 

850 LyS IlG Ile As P Val Thr Pro Gly Arg 

855 860 

Leu Gl„ Thr Ala Leu Glu Glu Gly Arg Val Val Leu Val Ala Gly Phe 

Oln Gly val Ser Gin Asp Thr Lys Asp Val Thr Thr ^ ^ ^ ^ 

890 895 

Gly s " Asp Z Thr ila val "* *' sla »• L " «y «• — 

905 910 
v,l c ya Olu u. ^ Thr ^ asp 01y m ^ Ma ^ 

Arg lie Val Arg Asn Ala Arg Lys Leu Asp Thr Val Thr Phe Glu Glu 

yj5 940 
Met ^u Glu Met Ala Ala Cys Gly Ala Lys Val Leu Met Leu Arg Cy 



955 



s 
960 



Val Glu Tyr Ala Arg Arg His Asn H e Pro Val His Val Arg Ser Ser 
5 970 975 



Tyr ser Asp Arg Pro Gly Thr Val Val Val Gly Ser II 



985 



e Lys Asp Val 
990 



Pro Met „ Asp Pro u . Qly ^ ^ 

1000 1005 

A \To ™°ly ^ *" A-P Xle Pro Gly Tyr Ala Ala 

1015 1020 

Lys Val Phe Arg Ala Val Ala Arg Arq Arc Ara n n w • * 

1025 1030 y 9 Arg Ar 9 Gln Hj -s Arg His Gly 

1035 1040 
Ala Ala Glu Arg Leu Gln Gly Arg Gly Arg Gln Asp Arg His His Leu 
5 105 ° 1055 

His Leu Leu Pro Gln Thr c^r- m n ^ 

1060 ^nn^ ^ LyS ASn T ^P Thr 

1065 1070 



Arg Ser Glu Thr Arg Ser Ala Ser Thr pi„ t 

1075 in«n ^ LeU ^ As P As P His 

- L0B0 1085 



53 



IleMy Lys val Ser Leu He Gly Ala Gly Met Arg Ser His ^ 

1095 1100 
Va^Thr Ala Thr Ph Qlu Ala ftia 

1115 

Glu Leu He ser ,hr Ser Glu Asp Gin Arg Ser Arg Cys C ys Ala^ 

5 1130 1135 

Thr Pro Asn^rp Tnr Arg Pro Trp Ser Arg Cys Me t Lys Arg Ser Gly 

- L14b 1150 
ser , U M. Thr ^ srg P cys Thr Arg aly ^ 

1160 1165 



Trp Ala Cys Gin 
1170 



<210> 53 
<211> 2952 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> pr"^^ 011 ° f Artificial sequence :TbF15 fusion 

<400> 53 

gaaSgclg 0 c^gga^ ggtcSS 9aCatC » tC9 ^accagccc c.catcctgg 60 
gctcgggtS t^agl"^ Sir"''" 9CgtCgatga catccgcg?c 120 

aagctcgaag tg^cgttcaa gatlaggcci Kgc^cS CtaCC9CatC 180 

agcggttcgc ctgaaacggg cgccggcqcc 9gtgtggctc gaaaccaccg 24 0 

ccggtgacgt tggcggaSc cggtagS£ cTgctScc tT" CgCgtCgtc 9 300 

ccggcctttc acgagaggta tccqaacatc Zn^l cgctgttcaa cctgtggggt 3 60 

gccgggatcg cgcaggc^gc cgccggglco SI"' 9 CtCa 999cac cggttctggt 420 
tcggaaggtg atatgiccfc gcacaaopoo cl 9 99gCCtCCga cgcctatctg 480 

cagcaggtca acta^acct g ^^agc catctccgct 540 

ctggcggcca tgtaccaggg cacc^caal S 9 tcaagctgaa cggaaaagtc 600 

aaccccggcg tga.cctgll cggcJccgcg «£??? aC9 aCCCgCa 9 at egctgcgctc 660 
ggtgacacct tcttgttcac ccagtacctg ! tgCacc 9 ct c cgacgggtcc 720 

tcgcccggct tcggcaccac cgtcgactS Z atcccgaggg ctggggcaag 780 
ggcaacggcg gcatggtgac cggt?gcgcc qaScaccoo C999tgCgCt 9ggtgagaac 84 0 
atcagcttcc tcgaccaqqc caatLZn 9agacaccgg gctgcgtggc ctatatcggc 90 0 
tctggcaatt t C ?tgttgcc ££«£c2 la .t"^ a 99cccaact aggcaatagc 960 
tcgaaaaccc cggcgaacw Za ?S agCa " ca 99 ccgcggcggc tggcttcgca 1020 
ccgatcatca acLcgagta" cgcc^tcgtc Jacaa^ 909 93CCCgcCCC 9gacggctac 1080 
cagaccttgc aggca?t?c t g?a"ggjcg "cJccqlcq f!? 3 " 3 ^ ^ccaccgcg 1140 
gaccaggttc atttccagcc gctgccgccc o S 1 9"acaaggc ctcgttcctc 1200 
gcgacgattt ccagcgc?ga gatglaXcc ! c ' f ^9tct a a cgcgttgatc 1260 
aatttcgagc ggatctccjg ^acctgaaa c ' * CCCtCgc 9 ca 99aggcaggt 1320 
ggttcgttgc agggccag?g gcqcqqcaca 9 9 aCCa99t 99a gtcgacggca 1380 

cgcttccaag aa^agccaa T^T^l Tc^T C9C99t " t9 

cgtcaggccg gcgtccaata ctcgagggcc Zcalaallf. aC9agatCtc 9acgaatatt 1500 
caaatgggct ttactcagtc gcaga^tg S ^"gcaggc gctgtcctcg 1560 

gccaacgagg tggaggcccc gatggcggS ccaccqacto agCaa9agat "tgaacagg i 620 
gaactcacgg cggctaaaaa cgcgccc^ cag^SgS? tT"^ C3CaCCgt 9 c 16 *° 
gaatacctgg cggccggtgc caaa^agcgg cXcglctgq r 9 ! «««tgcgg 1740 

gccaaggcgt atggcgaggt tqatqaqqaa JrtlT cgacctcgct gcgcaacgcg 1800 

ggaactgtgc aggLgaK glccggqqcc qtcoof" 9 CgCtggacaa cgacggcgaa I860 
a ggccggggcc gtcggagggg acagttcggc cgaactaacc 1920 



54 



SSSX S%Z££ *S2^ t ™ fc » t9 — aa a g aa gcgg ca 198 0 
actttcaacc tgacgctgca aggcg^S" , S aCttt 9 c 9 3 a tgggtggaac 2040 
ggcgatgcgg ctaccgcttg cgggcSg jggggtttg. caactgggaa 2100 

atggccaaat tgagcgctgc gatggccaao S P ? aacggcaatg gatactccac 2160 
tgggctaggc gggaacatcc lac^tgS Sta^tco ^T 9 ^ ^^-cgtg 2220 
g aaaaccctt cggcccgcga ?caaattrtc cjqpto?!^ ^ 9CtCgaaC 9 9ctttacgcg 2280 
gagaaggtgc tgaccgaata caacaacaag gcafScJao af ' 9 f 9Ca 9 a 99tcg 2340 
cctccccccg ccatcaagat cgacccqccc aaccggtaaa cccgccgaag 2400 

ggcttcctga tgccgccltc tgacgg^tcc Sot™^ aa9a9Ca ^9 attgatccct 2460 
gcaccgatgg ttccgcctac cfga^gccg gqtooSo^ "" taCC 99 9atgccagcc 2520 
c-getgaegt cggctgggcg ggLgccgca gcgc^g??" oTal"^ CaC " C 99cg "80 
gcatcgctcg gtggcggtgg aggcggcggg qtqccqSo 9C9aC9t " C 9gtcaaagcg 2 64 0 
gggggcgccg aatcggtgcg gccclctgc S"?S ^gccgttggg atccgcgatc 2700 
agggccggcg gcggcgccgc gctglgcggc " S^S fct 9^9ctt aggccaggga 2760 
catca gggac aagggggcgc LagHcwg StfcSac 9aatgCC9at 9 gg t g cc gcg 2820 
accgaggatc gggcatggac cgaggccgjf- Sqqtaac^ a ? 9aa9aC9a 9 g c g ctctac 2880 
gagtcgaagt ga H9 9 att 9gtaacc gtcggcgcca ggacagtaag 2940 



<210> 54 
<211> 983 
<212> PRT 

<213> Artificial Sequence 



<220> 
<223> Des 
prot 

<400> 54 



caption of Artificial Sequen « iTbpl5 fusl< 



-t «y Hi, His H1 s His Hls His v,i ne A, p llm „. Qly Thr s „ 



10 15 



Pro T h r ,. r Trp „„ G1 „ M , A1 , ^ ^ ^ 



30 



*»P Ser v,l Asp A8p n . Arg ^ flla ne ^ ^ ^ 

«. VM fl5p s « sl , „ y Ile ^ ^ J ^ ^ 

0:3 60 
-jr Phe Lya „ et irg p „ Ala Qln pr<> ^ ^ ^ ^ 

■« oiy s„ Pro „„ Ihr aly sla Gly „ ; „ y ^ ^ ^ J" 
Pro ». Ser s.r Pro ». a Thr Leu „. Qlu Tht ny ^ ^ ^ 

ryr Pro ^ Phe A8n Leu Trp „ ? ^ Ma ^ ^° ^ ^ 

^ v.l Thr Xie T „r „. G1 Gly Thr Gly s „ „ y ™ ^ 

" 140 
Jin Aia Ala AIa Ci y val Asn Ile Qly Ala ^ Ma ^ 



155 160 



55 



Ser Glu Gly Asp Met Ala Ala His Lys Gly Leu Met Asn He Ala Leu 
165 17 ° 175 

Ala lie Ser Ala Gin Gin Val Asn Tyr Asn Leu Pro Gly Val Ser Glu 

185 190 

His Leu Lys Leu Asn Gly Lys Val Leu Ala Ala Met Tyr Gin Gly Thr 

200 20S 

He Lys Thr Trp Asp Asp Pro Gin lie Ala Ala Leu Asn Pro Gly Val 

215 220 
Asn Leu Pro Gly Thr Ala Val Val Pro Leu His Arg Ser Asp Gly Ser 

230 23 5 240 

Gly Asp Thr Phe Leu Phe Thr Gin Tyr Leu Ser Lys Gin Asp Pro Glu 

45 2 50 255 

Gly Trp Gly Lys Ser Pro Gly Phe Gly Thr Thr Val Asp Phe Pro Ala 

265 270 

val Pro Gly Ala Leu Gly Glu Asn Gly Asn Gly Gly Met Val Thr Gly 

280 285 

Cys Ala Glu Thr Pro G!y Cy S Val Ala Tyr He Gly He Ser Phe Leu 

295 300 
Asp Gin Ala Ser Gin Arg Gly Leu Gly Glu Ala Gin Leu Gly Asn Ser 

310 3 15 320 

Ser Gly Asn Phe Leu Leu Pro Asp Ala Gin Ser He Gin Ala Ala Ala 

325 "0 335 

Ala Gly Phe Ala Ser Lys Thr Pro Ala Asn Gin Ala He Ser Met He 

345 350 

Asp Gly Pro Ala Pro Asp Gly Tyr Pro He He Asn Tyr Glu Tyr Ala 

360 365 

He Val Asn Asn Arg Gin Lys Asp Ala Ala Thr Ala Gin Thr Leu Gin 

375 380 
Ala Phe Leu His Trp Ala He Thr Asp Gly Asn Lys Ala Ser Phe Leu 

390 395 4Q0 

Asp Gin Val His Phe Gin Pro Leu Pro Pro Ala Val Val Lys Leu Ser 

4±0 415 
Asp Ala Leu lie Ala Thr He Ser Ser Ala Glu Met Lys Thr Asp Ala 

425 430 

Ala Thr Leu Ala Gin Glu Ala Gly Asn Phe Glu Arg He Ser Gly Asp 

440 445 

L6U To ^ ASP Val G1U ^ ^a Gly Ser Leu Gin 

455 460 

Gly Gin Trp Arg Gly Ala Ala Gly Thr Ala Ala Gin Ala Ala Val Val 

/ U 47c 

4/b 480 



56 



Arg Phe Gin Glu Ala Ala Asn Lys Gin Lys Gin Glu 



485 



490 



Leu Asp Glu He 
495 



Ser Thr Asn lie Arg Gln Ala Gly Val Qln ^ ^ ^ ^ ^ ^ 

505 510 

Glu Gin Gin Gin Ala Leu Ser Ser Gin Met Gly Phe Thr Gin Ser Gin 

520 525 

Thr val Thr Val Asp Gin Gin Glu lie Leu Asn Arg Ala Asn Glu Val 



535 



540 



Glu Ala Pro Met Ala Asp Pro Pro Thr Asp Val Pro II 



550 



555 



e Thr Pro Cys 



560 



Glu Leu Thr Ala Ala Lys Asn Ala Ala Gin Gln Leu Val Leu Ser Ala 
65 570 575 

Asp Asn Met Arg Glu Tyr Leu Ala Ala Gly Ala Lys Glu Arg Gln Arg 

585 59Q 

Leu Ala Thr Ser Leu Arg Asn Ala Ala Lys Ala Tyr Gly Glu Val Asp 

600 6Q5 

Glu Glu Ala Ala Thr Ala Leu Asp Asn Asp Gly Glu Gly Thr Val Gln 

615 620 
Ala Glu ser Ala Gly Ala Val Gly Gly Asp Ser Ser Ala Glu Leu Thr 



635 



640 



Asp Thr Pro Arg Val Ala Thr Ala Gly Glu Pro Asn 



645 



650 



Phe Met Asp Leu 
655 



^ sit ^ ^ G1U Gly AS P Gln Ala Ser Leu 

665 670 

Ala His Phe Ala Asp Gly Trp Asn Thr Phe Asn Leu Thr Leu Gln Gly 

6 8 5 

Asp Val Lys Arg Phe Arg Gly Phe Asp Asn Trp Glu Gly Asp Ala Ala 

695 700 
Thr Ala Cys Glu Ala Ser Leu Asp Gln Gln Arg Gln Trp He Leu His 

710 715 720 

Met Ala Lys Leu Ser Ala Ala Met Ala Lys Gln Ala Gln Tyr Val Ala 
25 7 30 735 



Gln Leu His Val Trp Ala Arg Arg Glu Hi 



740 



745 



s Pro Thr Tyr Glu Asp He 



750 



Val Gly Leu Glu Arg Leu Tyr Ala Glu Asn Pro Ser Ala Arg Asp Gln 

760 ?65 

He Leu Pro Val Tyr Ala Glu Tyr Gln Gln Arg Ser Glu Lys Val Leu 

775 780 

Thr Glu Tyr Asn Asn Lys Ala Ala Leu Glu Pro Val Asn Pro Pro Lys 

/yu Toe j 

QflA 



57 



Pro Pro P „ al , „. Lys Ile Asp ^ ^ ^ ^ ^ 

«y ^ IU Pro 01y p he ^ „ et ^ p „ ser ftsp ^ ^ ^" w 
»r Pro „y „ r „ y „« Pro AJa pro m ^ ™ ^ 

1540 845 

ser Pro ol y oxy ol y ,e u Pro «a Asp Th r Ala „. „„ Leu ^ 

860 

«J Ar 9 olu ila „. 41 . Leu s „ ^ v ^ v ^ ^ 

«. ser L . u „ y „ my 01y oly mr Gly pr<j ^ 21 

890 895 

«iy s.r ai, „. aly oly A1 , Glu val srg ^ ^ 

905 910 

asp n. „. „ y L(su Gly 01n ftrg Qiy ^ ^ ^ 

y^O 925 

«y ? ly Oly 01 y Met Gl y „« Pro „« 31 y Ala AU HI. 01„ 01y Gln 

940 

oiy oiy sl , , ys s „ , ys oly s „ Qln Gln ^ Ma ^ ^ 

T»r Olu Asp Aro „. Trp , hr Glu ^ ^ 21 

970 9?5 

Gln Asp Ser Lys Glu Ser Lys 
980 



<210> 55 
<400> 55 
000 



<210> 56 
<400> 56 
000 



<210> 57 
<211> 2232 
<212> DNA 

<213> Artificial Sequence 
<220> 



220> 

221> CDS 

222> (4) . . (2226) 



58 



<400> 57 



St CaC 93t gtg gcg gac a tc ate aag ggc 

Met His His His His His His Asp Val Ala Asp He He Lyf l? y 



10 15 



acc etc gga gaa gtg tgg gag ttc ate aca aac gcg etc aac aaa rt-o 
Thr Leu Gly Glu Val Trp Glu Phe lie Thr Asn IS Leu Tsn oTy lei 
20 25 3 0 

aaa gag ctt tgg gac aag etc acg ggg tgg gtg acc gga ctg ttc tct 
Lys Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Pne Ser 
35 40 



45 



cga ggg tgg teg aac ctg gag tec ttc ttt gcg ggc gtc ccc ggc tta 
Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe 111 Gly Val Pro Sly lei 



55 



60 



Th^ r? C ^ C " C ttg tCg caa g tg act ggc ttg ttc ggt gcg 

Thr Gly Ala Thr Ser Gly Leu Ser Gin Val Thr ciy Leu Phe I! y fi? 
65 70 



75 



gcc ggt ctg tec gca teg teg ggc ttg get cac gcg gat age ctq acq 
Ala Gly Leu Ser Ala Ser Ser Gly Leu Ala His La Isp sir Leu III 

85 90 95 

age tea gee age ttg ccc gec ctg gee ggc att ggg g gc qqq tec oat 
Ser Ser Ala Ser Leu Pro Ala Leu Ala Gly He g! Y G? y G?y Ser Ty 
100 105 110 

111 o?v T^ 9 n C9 Ct9 9Ct Ca9 9tC Cat gcc gcc tca egg 

Phe Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr A ?| 



120 



m? vi? r? C ? 99 C f 9 tCg Ca9 Ctg gtC tcc gc 9 ca 3 99^ tec caa ggt 
Gin Val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin aly 
145 150 1 



155 



Thi rr ? a ° 9 f 9 C9C 9Cg ° Ca 9tc gaa g ct gac gcg ggc ggt ggg 

Thr Glu Asp Ala Glu Arg Ala Pro yal Glu Ala Asp All Gly Tly cfy 



200 



205 



caa aag gtg ctg gta cga aac gtc gtc gaa ttc atg gtg qat ttc aaa 
Gin Lys Val Leu Val Arg Asn Val Val Glu Phe Me? Va! Ts P Ph t 1% 

215 220 

111 T 9 939 3tC aaC tCC 9Cg agg at g tac °cc ggc ccg ggt 

Ala Leu Pro Pro Glu He Asn Ser Ala Arg Met Tyr Ala cly Pro cfy 

225 230 1 



48 



96 



144 



192 



240 



288 



336 



egg 3 84 

Thr 

125 



Gin ?i! T 9Ct 9at " C CC ^ * tc ^ C 9 CC 9Ct gcc gag 432 

Gin Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Il a La gIu 

130 135 140 



480 



!2 r?* " C " C " C at ^ CaC CCC tc t teg ggg g C g 528 

Met Gly Gly Pro Val Gly Met Gly Gly Met His Pro Ser Ser Sly 111 

165 170 175 

teg aaa ggg acg acg acg aag aag tac teg gaa ggc gcg gcq acq q QC S7fi 
Ser Lys Gly Thr Thr Thr Lys Lys Tyr Ser llu Ity Ala III 111 ITy ^ 
180 185 190 



624 



672 



720 



235 



59 



s m a a a a a in a a ? 9 9 - * 9ts 

24 0 V^c Met Trp As P Ser Va l Ala Ser 

250 

E 2! E 2 a S 2 a a a 2 S3 a - - a 

265 270 

s si? Giy s s s 1?; s tc9 , tc9 9 ^ g 99t ctg atg ^ 9=9 

y ser Trp lie Gly Ser Ser Ala Gly Leu Met Val Ala Ala 

2 8 0 2 85 

e £ 2 s a s 5 a a a a a a a a a 



295 300 



2 a s a a a 5 si s a a a a a a a 

310 315 

£ a 2 a a a a a a a a a r r s r 9 - 

320 „ c X ' Lle Ala Glu A sn Arg Ala Glu 

33 0 

2 a s: 2 a a s a 2: a a a a a a 

345 350 

£ a a a a a a 5; § a a 5 s a a s 

s s a a a a a a a 2 a a a a a 2 
2 a a a a a a a a a a a a a a 2: 

390 395 

2 h a a a a a a a a a a a a a a 



415 



- ss 2 a a a a a a a a a a a a a 



425 



430 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



a s a a £ a a a a a 2 5 5 2 a 2 
s ss 2 a a a 2 a a a a 2 a 2 a a 

455 460 

2 a a a 2 2 a a 2 a 2 2 2 a a a 



1440 



470 475 



60 



a X 2 a 2 2 a 2 s a s a K a a a 

4 90 

a a a a a a a a a a a a a a a J 
a a a a a a © a a a a a a a a a 

52 0 

a a a a a a a a a a a a a a a a 

535 540 

S S: ITn oil IT, ?S J£ I? 9 ^ <*9 ccg ct g acc 

5 45 A±a Val ™ r Pro Ala Ala Arg Ala Leu Pro Leu Thr 

550 555 

a a a a a a a a a a a a a a a a 

57 0 

a a a a a a a a a a a a a a a a 

585 590 

a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a 

65 0 

a a a a a a a a a a a a a a a a 

660 "5 67Q 

gac aaa tac gcc ggc aaa aac cgc aac cac qta aat t-t-r 

Lys ^ — a *s„ a a a a a a a 2064 



1536 



1584 



1632 



1680 



1728 



1776 



1872 



1920 



1968 



2016 



685 



a a a a a a a a a a a a a a a a 2112 

695 700 



a a a a a a a a a a a a in a a a 



2160 



710 715 



61 



Leu s; pL c :r 9 ill S2 s s? r c r g \ cc tac atc cc * ^ ^ 

72 0 la Val Asp Leu Thr ^ He Pro Val 

25 7 ^0 735 

gtc ggg cac gcc eta taa gatatc 

Val Gly His Ala Leu 22 32 
740 



<210> 58 
<211> 740 
<212> PRT 

<213> Artificial Sequence 

<223> ™SnJr«^^ lflClal Se ^ e — ^sion protein 
HTCC#1 (184-392) -TbH9-HTCC#l (1-129) 

<400> 58 

Met His His His His His His Asp Val Ala Asp lie He Lys Gly Thr 
5 I" 15 



La Ser 



Leu Gly Glu V ai Trp Glu phe Jle Thr ^ ^ ^ ^ ^ ^ ^ 

25 30 

Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 
b 40 45 

Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro Gly Leu Thr 

55 60 
Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala 

70 75 80 

Gly Leu ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Al 
85 90 9 

Ser Ala Ser Leu Pro Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe 

105 110 

Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr Arg Gin 

120 125 

Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin 

135 140 
val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met 

150 155 160 

Gly Gly Pro Val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser 
165 170 175 

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr 

185 lgo 

Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin ' 

200 205 

Lys Val Leu Val Arg Asn Val Val Glu Phe Met Val Asp Phe Gly Ala 

215 220 
Leu Pro Pro Glu lie Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly S 



230 2 ; 5 ' ~* ° er 

^ 35 240 



62 



Al, s.r L.u v.! Al, A1 . Ua al „ „ ee Trp isp Ma ft5p 

250 255 

L6U Ala S6r Ala Ph * ™» Ser Val Val Trp Gly Leu Thr 

265 270 
Val Gly Ser Trp I le Gly Ser Ser Ala Qly Leu ^ ^ ^ ^ ^ 



280 



285 



Ser Pro Tyr Val Ala Trp Met 



290 



295 



Ser Val Thr Ala Gly Gin Ala Glu Leu 



300 



Thr Ala Ala Gin Val Arg Val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr 

Gly Leu Thr Val Pro Pro Pro Val Xle Ala Glu Asn Arg Ala Glu Leu 

325 330 335 

Met lie Leu lie Ala Thr Asn Leu Leu Gly Gin Asn Thr Pro Ala lie 

345 350 
Ala Val Asn Glu Ala Glu Tyr Gly Glu Met Trp Ala Gin Asp Ala Ala 

360 365 

Ala Met Phe Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr Leu 

375 380 

S ^ G1U Pr ° G1U Met Thr Ser Ala Gly Gly Leu Leu 

395 

Glu Gin Ala Ala Ala Val Glu Glu Ala Ser Asp Thr Ala Ala Ala Z 

u;> 41 n 

410 415 

Gin Leu Met Asn Asn Val Pro Gin Ala Leu Gin Gin Leu Ala Gin Pro 

425 430 
Thr „. Sly Thr Thr p„ „ r ^ ^ ^ ^ ^ l ^ ^ 



440 



445 



val Ser Pro His Arg Ser Pro Xle Ser Asn Met Val Ser Met Ala Asn 

4bb 460 



Asn His Met Ser Met Thr Asn Ser Gly Val Ser 



470 



475 



Met Thr Asn Thr Leu 



480 



a Val 
495 



Ser Ser Met Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala Gin Al 

485 490 49 

Gin Thr Ala Ala Gin Asn Gly Val Arg Ala Met Ser Ser Leu Gly Ser 

505 510 

Ser Leu Gly Ser Ser Gly Leu Gly Gly Gly Val Ala Ala Asn Leu Gly 

520 525 

Arg Ala Ala Ser Val Gly s« Leu Ser Val Pro Gin Ala Trp Ala Ala 

bJ5 540 
Ala Asn Gin Ala Val Thr Pro Ala Ala Arg Ala Leu Pro 



550 



555 



Leu Thr Ser 
560 



63 



Leu Thr Ser Ala Ala Glu Arg Gly Pro Gly Gin Met Leu Gly Gly Leu 

565 57 ° 575 

Pro val Gly Gin Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly Val 



585 



590 

Leu Arg Val Pro Pro Arg Pro Tyr Val Met Pro His Ser Pro Ala Ala 
S 600 605 



Gly Asp He Met Ser Arg Ala Phe He lie Asp Pro Thr He Ser Ala 

615 620 
lie Asp Gly Leu Tyr Asp Leu Leu Gly lie Gly He Pro Asn Gin Gly 

DiO (TIC J 

635 640 
Gly lie Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu 

645 «0 655 

Leu A!a Ala Ala Phe Pro Gly Asp 01y Trp Leu Gly Ser ^ ^ ^ 

665 670 

Lys Tyr Ala Gly Lys Asn Arg Asn His Val Asn Phe Phe Gin Glu Leu 

680 685 

Ala Asp Leu Asp Arg Gin Leu lie Ser Leu He His Asp Gin Ala Asn 

by5 700 

Ala val Gin Thr Thr Arg Asp lie Leu Glu Gly Ala Lys Lys Gly Leu 

715 720 
Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr Tyr lie Pro Val Val 



725 7 30 735 



Gly His Ala Leu 
740 



<210> 59 
<211> 2365 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> SSSm 1 ^ f ^o ifiCial Se ^ e nce: fusion protein 
HTCC#1 (1-14 9) -TbH9-HTCC#l (161-392) 

<220> 

<221> CDS 

<222> (4) . . (2355) 

<400> 59 

S S = S E £ E S S S S K £ £ SS 

£ s ;s s s si Cp E e i: P s - s; x: i 



48 



96 



25 



30 



64 



ata ccc aac caa ggq qqfc atr rhh *. 

... p„ ta ». a a a a a a - « - « : ll: 

40 45 

a a a a a 2! a a a a a t 9 " »= •=» »• 

5Q u i,eu Ala Ala Ala Phe Pro Gly Asp Gly Trp Leu 

55 60 
ggt teg gec gcg gac aaa tac qcc aac aaa a ^ 

Gly Ser Ala Ala Asp Lys Tyr lit ml T !! * * 9C * aC CaC ^ aat 
65 ™ ly LyS Asn Ara Asn His Val Asn 

a a a a a a 5 £ 5 a a a a a a a 

« 90 

a a a a a a a a a a a a a a a a 

a a a a a a a a a a a a a a a a 

120 125 

a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a 

150 155 

a a a a a a a a a a r a 9 ? 9 •» «• "= 

160 ° Glu Ile Asn Ser Ala Arg Met Tyr 

170 

a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a « 
a a a a a a a a a a a a a a a a 

215 220 

a a a a a a a a a a a a a a a a 

a a a a a a a a a a a a a a a a - 

2 5 0 

a a a a a a a a a a a a a a a a 816 

270 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



672 



720 



265 



65 



912 



960 



As" 1% S I" S Me? S HI "a ttg ggg caa 

275 Gly Gln 

= s a a a a a a a a a a a a a 5 
s a 5 a a a a a a a a a a a a a 

J1U 315 
gcg acg gcg acg ttg eta cca ttr 0*0 „ 

Ala Thr Ala Thr Leu Leu Pro Pn"e Glu Glu Ai* 9 ? 9 atg aCC "08 

320 3:> _ 0 Pne Giu Ala Pro Glu Met Thr Ser 

330 

a & a a a a a a a a a a a a £ a 1056 

34 5 

a a a a a a a a a a a a a a a a - 

360 365 

a a a a a s a a a a a a a a a a 
s s 5 a a a a a a a a a a a a a 
s a a a a a a a a a a a a a a a 

410 415 

atg acc aac acc ttg age tea ata n- n = = 

- »r SS „ TSr ^ fc « r se? «J £ £ ^ £ ^ „ „ „„ 

425 430 

K S Gin E ? a ? s; - S S SS r . 9 ? 9 9tc C39 9cg 

435 Gln Asn G1 Y Val Arg Ala Met 

40 445 

a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a 
= a a a a a a a a a a a a a a a 

490 495 

Leu Pro Le'u Sr Leu ?£r Sr £f 9 ?* *** 999 CCC cag 

5 00 ^ a G1U Ar * Gly Pro Gly Gln 



1152 



1200 



1248 



1344 



1392 



1440 



1488 



505 510 



66 



2 2 ss s a 2 s £ a £ £ e 3 s ss £ 

5 2 £ £ 83 2 5 52 £ £ 5 £ £ 52 2 2 

535 540 

cat tct ccg gca gcc ggc aag ctt act caa etc etc aaa t-t-o 
Hx. Sjr Pro A1 a Ala Gly , y Leu Thr Gln Leu ^ £ £9 J" gcc 



550 555 



1584 



1632 



1680 



1728 



2 2 H £ 2 53 E K E £ H 2 £ £ 2 £ 

b70 575 

52 £ £ ill £ £ IE £ £ £ T 9t9 199 « «<= «= 

s.n y Leu Gly alu Val Tr P 01" Hie lie 

585 

2 2 £ £ £ £ £ £ £ £ 5- ~ £ £ g 

E 52 £ £ £ £ £ £ £ - £ ~ «; « £ « B 

2 H £ 53 £ £ 2 £ £ £ £ £ J!J £ £ £ 

630 635 

2 £ 5 2 £ £ £ £ £ £ £ £ £ 2 £ s 

650 

e £ e £ e £ e £ £ £ s a « K 2 ;:: 2016 

6 65 

£ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ 

680 685 

53 £ £ £ £ £ £ £ £ £ - - - « s s 

2 53 £ E £ E £ £ 53 £ £ £ £ £ £ 53 

710 715 

2 £ £ SS £ £ £ £ £ £ £ £ £ £ - - 



1776 



1824 



1872 



1920 



1968 



2064 



2112 



2160 



^ 730 

2 £ £ £ £ £ £ £ £ £ S s s I 



2208 



2256 



745 



750 



67 



2 K 5 E H H E £ E 5 K E 5 S £ S 



760 765 



K E HI E E E E E £ S3 2 S S = K 55 

taa cggcgaattc 



775 780 



<210> 60 
<211> 783 
<212> PRT 

<213> Artificial Sequence 



<223> ^Jwf^Q?^" 101 * 1 Se ^««: fusion protein 
HTCC#1 (1-149) -TbH9-HTCC#l (161-392) 

<400> 60 

Met His His His His His His Met Ser Arg Ala Phe Ile Ile Asp prQ 



15 



Thr lie Ser Ala lie Asp Gly Leu Tyr Asp Leu Leu Gly lie Gly H e 

25 30 
Pro Asn Gin Gly Gly lie Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys 

Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp Leu Gly 



55 60 



Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg Asn His Val Asn Phe 



75 



80 



Phe Gin Glu Leu Ala Asp Leu Asp Arg Gin Leu II 



85 



90 



e Ser Leu lie Hi 



s 



95 



Ala 



Asp Gin Ala Asn Ala Val Gin Thr Thr Arg Asp lie Leu Glu Gly 

105 110 

Lys Lys Gly Leu Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr Tyr 

120 125 

He Pro Val Val Gly His Ala Leu Ser Ala Ala Phe Gin Ala Pro Phe 

135 140 
Cys Ala Gly Ala Met Ala Val Val Gly Gly Ala Leu Lys Leu Met Val 

155 160 
Asp Phe Gly Ala Leu Pro Pro Glu lie Asn Ser Ala Arg Met Tyr Ala 

170 1?5 

Gly Pro Gly Ser Ala Ser Leu Val Ala Ala Ala Gin Met Trp Asp Ser 

185 190 

Val Ala Ser Asp Leu Phe Ser Ala Ala Ser Ala Phe Gin Ser Val Val 

200 205 

Trp Gly Leu Thr Val Gly Ser Trp He Gly Ser Ser Ala Gly Leu Met 

Zlb 220 



2304 



2352 



2365 



68 



Val Ala Ala Ala Ser Pro Tvr v^i m ™ 

225 ^ Val A1 * Trp Met Ser Val Thr Ala Gly 

Gin Ala Glu Leu Thr Ala Ala Gin 



235 



240 



245 



Val Arg Val Ala Ala Ala Ala Tyz 
250 y 



255 



«. r*r A i, ^ Gly leu Thr m pro ^ wi ^ s ^ ^ 

265 270 

Arg Ala Glu Leu Met He Leu He Ala Thr Ac. t 

2 75 ,p„ Xa Thr Asn Leu Leu Gly Gin Asn 

280 285 

Thr jr. Ala „. sla w „„ „, ^ ^ ^ ^ ^ 

300 

«J Asp „. A1 , „. phe oly ^ Mi t ^ 

315 

»r Ala Thr , Pro phe „ u Glu Jla ^ ^ 

3 3 0 

=1, «y Leu alu Gln sl , „. Ala V,! 01„ „„ „. .„ ^ Thr 

«a Ala Ala As » „„ Leu Met ? „ ^ ^ ^ ^ ^ ^ ^ ^ 

Leu Ala Gin Pro Thr Gin Gly Thr Thr 



a 
320 



365 



370 



375 



Pro Ser Ser Lys Leu Gly Gly 



380 



Leu Trp Lys Thr Val Ser Pro His Arg Ser Pro He S 



390 



395 



er. Asn Met Val 

Ser „ et „, A „ a „ H1 , „ et Sm ^ ^ ^ ^° 

410 415 



a Ala 



Thr * a „ Thr teu s „ s „ „ et ^ ^ ^ ^ ^ 

Ala «. Ala v,l oan Thr ila „„ J8n Giy a " ^ 



440 



445 



Ser Leu Gly Ser Ser Leu Gly s 



450 



Gly Ser Ser Gly Leu Gly Gly 



455 



460 



Gly Val Ala 



Jla Asn Leu Gly Ar g Ala Ala Ser Val Gly Ser Leu Ser Val Pro 
Ala Trp Ala Ala Ala Asn Gin Ale 



475 



Gin 
480 



485 



a Val Thr Pro Ala Ala Arg Ala Leu 



490 



495 



Pro „ Thr Ser Leu Thr s „ „. „ ; Qlu ^ ^ ^ 

Le u Gly cly Leu Pro val „ y „ et oly au ^ Mi ^ 

^ U 525 
-» Oly v,l Leu *r 9 val P „ Prc> Arg p „ ^ ^ ^ ^ 



540 



His 



69 



Ser Pro Ala Ala oiy Lys Leu Thr Gin Leu Leu Lys LeU Leu Ala Lys 
L6U Ma HI Ala Ala ^ Ala Asp lie lie Ser Asp Val 



570 



Ala Asp He He Lys Gly He Leu Gly Glu Val 



575 



580 



585 



Trp Glu Phe He Thr 



590 

Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys Leu Thr Gly Trp 

600 605 
Val Thr Gly Leu Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe 

615 620 
Ala Gly Val Pro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gin Val 

635 640 
Xhr Gly Leu Phe Gly Ala Ala Gly Leu Ser Ala Ser Ser Gly Leu Ala 

His Ala Asp Ser Leu Ala Ser Ser Al 

He Gly Gly Gly Ser Gly Phe Gly Gly Leu Pro Ser Leu Ala Gin Val 

680 685 

His Ala Ala Ser Thr Arg Gin Ala Leu Arg Pro Arg Ala Asp Gly Pro 

695 700 
Val Gly Ala Ala Ala Glu Gin Val Gly Gly Gin Ser Gin Leu Val Ser 

10 715 720 

Ala Gin Gly Ser Gin Gly Met Gly Gly Pro Val Gly Met Gly Gly Met 

730 735 

His Pro Ser Ser Gly Ala Ser Lys Gly Thr Thr Th^ t v = t 

74 0 * y inr inr Tnr Lys Lys Tyr Ser 

745 750 

Glu Gly Ala Ala Ala Gly Thr Glu Asp Ala Glu Arg Ala Pro Val Glu 

760 ?65 

Ala Asp Ala Gly Gly Gly Gin Lys Val Leu Val Arg Asn Val Val 

775 780 

<210> 61 
<211> 2445 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> HTC^^r Artificial sequence .-fusion protein 
HTCC#1 (184-392) -TbH9-HTCC#l (1-200) ^ 

<220> 

<221> CDS 

<222> (4) . . (2439) 



645 sen 

650 655 

660 — a Ser Leu Pro A1 * Leu Ala Gly 

665 670 



70 



<400> 61 



~ 2 2 2 2 2 2 ~ S e a ~ ; 2 £ 5- ^ 
2 2 5 E S 5 E E 2 £ 2 s 2 2 E 2 
2 2 2 5 2 2 2 2 2 5 S £ E 2 £ 2 

40 45 

2 5 5 2 2 2 E 2 2 2 H 5 2 2 E 2 
£ 5 E £ 2 E 2 2 £ 2 £ 5 2 £ E H 

70 75 

2 E 2 2 K 2 2 E 2 Si 2 IS 2 r " 9 *=» 

80 oc Y Hls Ala As P Ser Leu Ala 

90 

2 £ E 2 2 £ E 2 E E 2 E E E £ E 
£ E E 2 2 2 2 E S 2 E E E 2 £ 2 
E S 2 2 2 £ E 2 E 2 2 E E E E S 

135 140 

2 2 E E 2 2 2 2 2 £ 2 2 E 2 T 99t 

145 ncn ^ er AIa Gln Gl y Ser Gin Gly 

lb0 155 

2 E E 2 2 E 2 E E 2 2 2 £ 2 E E 

170 

a 2 E a a a a a 2 a e e s e e e 

£ 2 2 2 2 2 2 2 2 2 S 2 2 E E E 

200 2Q5 

E 2 2 2 2 £ 2 2 2 E 2 2 2 £ £ E 
2 2 2 2 E 2 2 2 E 2 2 2 E E 2 E 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



71 



2 s 2 2 2 s s s 2 2 5» r a9c 9ts 9c9 * gc 

240 ,7^ 3 Gln Met Tr P As P Ser Val Ala Ser 

25 0 

£ £ 2 £ E is 2 S 2 E 2 2 2 S" E 2 

^ b 0 o c c 

255 270 

2 2 E 2 s. ;s E 2 2 s if r 9 * t9 9t9 9e9 9=9 

275 P e LjXy Ser Ser Ala Gly Leu Met Val Ala Ala 

2 8 0 2 85 

K 2 2 2 2 S S 2 2 2 2 S 5 2 E E 
2 2 E E 2 S S 2 E S E E 2 E 2 E 



310 315 



768 



816 



864 



912 



960 



1008 



2 E 2 2 2 S E 2 2 E E E 2 S K E 

3 3 0 

2 2 £ 2 S S 2 E 2 2! 1?? E E 2 2 E 

34 5 

2 E 2 E E E E 2 E E LI £ E E E E 

360 

£ S 2 2 E 2 E E E £ E 2 S 2 E £ 

375 380 

L'u Leu pS IS GlS IS p C9 ??* 39C 9C9 99t 399 etc 

3 ^ fro Phe Glu Glu Ala Pro Glu Met Thr Ser Ala Gly Gly Leu 

390 395 

2 E E E E S 2 E E E 2 E 2 E S S 

410 

E E 2 2 E E S3 E E E 2 E S 2 E 2 ™ 

4 2 0 4 25 

2 2 E E 2 2 2 2 2 E 2 E E 2 5 2 

440 445 

?hr ?£ 52 pS Si 2S S p C9 ?f C 39C at9 9t9 tc * -tg gec 

„J r ° HlS Arg Ser Pro Ile s er Asn Met Val Ser Met Ala 

455 460 

2 E E 2 2 2 2 E III E 2 2 2 2 E 2 



1056 



1104 



1152 



1200 



1248 



1344 



1392 



465 4 ™ 475 



72 



1632 



1680 



1728 



1776 



ttg age teg atg ttg aaq qac ttt- ^ 

- s„ s„ „ et Leu ^ » ph t jet ^ „ ^ ^ „ 9 ^ u8 

gtg caa ace gcg qcq cas 

- «. ~ a g" a g; - 2- K s s s ^ „ 153< 

a ts a a - s ss - ~_ jg » E ^ ^ 1584 

S5 3 S E a S a a a a a a a E 5 a 

35 540 

A1 C I ul Tsn oil Ht ?hr Pro 111 S* 1" 9 ° 9 Ctg CC 9 ct 9 »« 

54 5 lf Q Pro Ala A la Arg Ala Leu Pro Leu Thr 

3U 555 

S« Leu 9 J£ £° Ma cTu 1T 9 ^ ^ IS IS J'? J* 9 " C " 9 

560 565 y VJJ -y Gly Gin Met Leu Gly Gly 

= s » a? a a a; a a a a a a a a a 
a 2 a a a a a a a a a a a a a s 
a a a a a a a a a a a a a a a a 

s a a a a a a a a is a a a r r ~ 

625 630 y ±±e G± y xl e Pro Asn Gin 

u 635 

999 ggt ate ctt tac tec tea n*-* „ 

^ «„ ,u leu ^ 3„ - «• « - £ „ ... ^ «, „ 

k = a a a a a a a a a a a a a a 

665 670 

gac aaa tac qcc aoc saa =»-,„ „ 

^ «. ^ ». §? y a a a a a a a a a a a 

685 

a a a a a a a a a a a a r -° - ~ 

690 " Ale Ser Leu He His Asp Gin Ala 

3 700 

a a a a a a a a a a a a a a a a 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



73 



t 



2 Ii„ 9 2 y,t i% ill Sf E ti n: v ™ c " c «* «« »« 

720 13 Val As P Leu Th ^ Tyr He Pro Val 

25 73 ° 735 

2 5 2 E 2 2 E E 2 a E 2 2 2 E E ~< 

E 2 E 2 E E S 2 S 2 2 2 2 "J - »„ 



760 765 



2 £ 2 E 2 2 2 2 2 2 2 E 2 2 E S 



775 780 



hi ?s is iT a ir a si is s c t tcs 9at 9tg gc9 *~ 

785 ASP Ile Ile Ser A ^p Val Ala Asp He 

/yo 795 

2 2 E 2 2 1?* 2 ?2 2 2 2 2 — 



810 



<210> 62 
<211> 811 
<212> PRT 

<213> Artificial Sequence 



<223> SSSwf^f/"""" 1 Se ^«ce: fusion protein 
HTCC#1 (184-392) -TbH9-HTCC#l (1-200) ^ 

Met His 2 His His His His His Asp Val Ala Asp He He Lys Gly He 
5 10 15 

25 30 
Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 

40 45 

Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro Gly Leu Thr 

55 60 
Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala 

70 75 80 

Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser 

85 90 95 

Ser Ala Ser Leu Pro Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe 

105 110 
Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr Arg Gin 

120 125 
Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin 



2352 



2400 



2445 



13 * 140 



74 



val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met 

150 15S 160 

Gly Gly Pro Val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser 
165 17 ° 175 

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr 

185 190 

Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin 

200 205 

Lys Val Leu Val Arg Asn Val Val Glu Phe Met Val Asp Pne Gly Ala 

215 220 
Leu Pro Pro Glu lie Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly S 



230 " ' oer 

235 240 



Ala Ser Leu Val Ala Ala Ala Gin Met Trp Asp Ser Val Ala Ser Asp 
245 25 ° 255 



Leu Phe Ser Ala Ala Ser Ala Phe Gin Ser Val Val Trp Gly Leu Thr 

265 270 

Val Gly Ser Trp lie Gly Ser Ser Ala Gly Leu Met Val Ala Ala Ala 

280 285 

Ser Pro Tyr Val Ala Trp Met Ser Val Thr Ala Gly Gin Ala Glu Leu 

295 300 
Thr Ala Ala Gin Val Arg Val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr 

310 315 320 

Gly Leu Thr Val Pro Pro Pro Va! He Ala Glu Asn Arg Ala Glu Leu 

325 33 ° 335 

Met lie Leu lie Ala Thr Asn Leu Leu Gly Gin Asn Thr Pro Ala He 

345 350 
Ala Val Asn Glu Ala Glu Tyr Gly Glu Met Trp Ala Gin Asp Ala Ala 

360 365 

Ala Met Phe Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr A!a Thr Leu 

375 380 
Leu Pro Phe Glu Glu Ala Pro Glu Met Thr Ser Ala Gly Gly Leu Leu 

395 400 
Glu Gin Ala Ala Ala Val Glu Glu Ala Ser Asp Thr Ala Ala Ala Asn 

4X0 415 

Gin Leu Met Asn Asn Val Pro Gin Ala Leu Gin Gin Leu Ala Gin Pro 

425 430 

Thr Gin Gly Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr 

440 445 

Val Ser Pro His Arg Ser Pro He Ser Asn Met Val Ser Met Ala Asn 



45 5 460 



75 



Asn His Met Ser Met Thr Asn Ser Gly Val Ser Met 



470 



475 



Thr Asn Thr Leu 
480 



Ser Ser „« , eu ^ „ y „„. AU pr<> ^ m> Ma ^ 

01. T te al , „. Gln as „ „ y au ^ r s ^ ^ ^ ^ 

505 510 
Ser L« Sly Ser Ser oly L« Oly ol, Oly V,l „. A1 , A „ ^ 

Ar 9 jl. ala s „ Vll „ ly ^ s ^ pr<> ua ^ ^ 

540 

Ala Asn Gin Ala Val Thr Pro AT* ai 

54 5 Pr ° Ala Ala Ar 9 Ala Leu Pro Leu Thr Ser 

555 

^ ^ G1U A ^ <^ Pro Gly Gln Met Leu Gly Gly 



565 



570 



Pro Val Gly Gln Met Gly Ala Arg Ala Qly Qly Qly ^ ^ 



585 



575 



Gly Val 



590 



Le„ *r 9 v,l P„ Pro Arg Pro Vsl „ et 



600 



605 



Gly Asp He Met Ser Arq Ala Ph^ no n * 

610 9 PhG Ile Ile As P Pro Thr He Ser Ala 

615 620 

lie Asp Gly Leu Tyr Asp Leu Leu Gly xie Gly He Pro Asn Gln Gly 

Oly lie L eu Tyr s« Ser Leu Glu Ty r Phe Glu Lys Ala Leu ^ ^ 

65 0 

-u „. „. „. Phe p „ Gly Asp „ y Trp ^ sm ^ ™ asp 

Ly Tyr „. ,3 ly lys Asn ^ Hls val 2 

680 685 
Ala Asp Leu Asp Arg Qln Jle 

695 700 
Ala val Gln Thr Thr Arg Asp Ile Leu fllu ^ ^ ^ ^ ^ ^ 

Glu Phe val Arg Pro val Ala val Asp ^ ne ™ 

D 710 

/J0 735 



Gly His Ala Leu Ser Ala zn 

74 0 6 f n Ala Pr ° Phe C Y S Ala Gly Ala 

745 750 



Met Ala v.l Val Gly Gly Ala Leu Ala Tyr Leu Val Val Lys Thr 

760 765 
He Asn Ala Thr Gln Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu 

//5 780 



Leu 



Leu 



76 



Val Ala Ala Ala He Ala Asp He He Ser Asp Val Ala Asp He I 

/yU *7 Q C 



le 

795 800 



Lys Gly lie Leu Gly Glu Val Trp Glu Phe 11 
805 



e 

810 



<210> 63 
<211> 1629 
<212> DNA 

<213> Artificial Sequence 
<220> 



" 23> ?bL C l 2 iP HTc2 # l f Arti " Cial sequence: fusion protein 



<220> 

<221> CDS 

<222> (4) . . (1623) 

<400> 63 



£ £ £ £ £ £ £ £ e e £ £ - - - - 



5 10 



15 



£ £ £ si is ss £ e s: £ £ s? £ e £ 

20 2 5 30 

Ala SI Ala I!v cJn H ° 1** V* " 9 999 tCa CCC acc 9" cat 

A±a lie Ala Gly Gin lie Arg Ser Gly Gly Gly Ser Pro Thr Val His 

Jb 40 



45 



e £ £ £ e £ £ £ £ £ £ £ £ £ £ £ 



55 60 



- £ 1" s £ £ £ £ £ £ s s £ e e s 

70 75 

£ £ £ 2 £ £ £ £ £ £ E £ 5 £ E £ 

90 

£ £ £ E £ £ £ lit £ £ £ £ « - si ~ 

105 

£ £ £ £ £ £ £ £ £ £ £ £ ~ g s £ 

£ £ £ S3 £ £ £ £ £ £ £ - s: £ ~ £ . 

135 140 

£ £ £ £ £ £ £ £ £ £ £ £ i- s - £ 



96 



14 4 



192 



240 



288 



336 



384 



432 



480 



150 155 



77 



e s c s a s 5 e a ss s e s e a e 

165 170 



175 



999 ggt ate ctt tac tec tea rha «-t=.~ ^ 

«y «y .i. ^ jyr s« e a s; s e i" e a s; 

185 

K 2 E E E E S S5 S E 5 S E E E E 



200 



205 



gac aaa tac gec ggc aaa aac cgc aac cac Qta aat t-t^ hhn ^ 
Asp Lys T^r Ala Gly Lys Asn Asn ?2 A^n £ £ |£ 

215 



220 



2 E E E E 5 E E S E S S E S E E 

230 235 

aac gcg gtc cag acg acc cgc gac ate ctg gag ggc qcc aaa aaa onf 
Asn Ala val Cln Thr Thr Arg Asp lle Le ? ^ *? y 9 ~ »f £ ^ 

45 25 ° 255 

Leu Ilu P^e Si? ^ 9<= S° g 9t9 9Ct 9tS 9a ° Ctg acC tac atc ccg gtc 
Leu Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr Tyr He Pro vll 



270 



vTl mv ^ T Cta 9CC 9CC ttC Ca 9 gcg cc 9 "t tgc gcg ggc 

Val Gly Hxs Ala Leu Ser Ala Ala Phe Gin Ala Pro Phe Cys La STy 

280 285 

?^ 9 9 f C 9ta 9tg " C ggc 9 C 9 ctt 9 C ^ tac ttg gtc qtq aaa aca 

Ala Met Ala Val Val Gly Gly Ala Leu Ala Tyr Leu Val Va? lyt Thr 



ctg ate aac gcg act caa etc etc aaa ttq ctt acc as* n- n „™ 
Leu lie Asn Ala Thr Gin Leu Leu Lys Le" ^ £ Leu S IS 



315 



330 



335 



S.I jtl n?° t^ C CtC " a 9aa 9tg t9g gag ttc atc aca aac gcg etc 
He Lys Gly He Leu Gly Glu Val Trp Glu Phe lie Thr Asn Ila Leu 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



2 tl E S HI |i| S - «■ ;« - E !2 E E E 1008 



340 345 



350 



aac ggc ctg aaa gag ctt tgg gac aag etc acg ggg tag qta acc aaa 
Asn Gly Leu Lys Glu Leu Trp Asp Lys Leu Thr G?y Trp ?2 Thr G^y 
355 360 7 



365 



Leu S£ £ a" 9 ? 9 t9g tCS aaC Ctg Qa 9 tcc ttc ttt gcg ggc gtc 
Leu Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe 111 ?? y ?£j 

370 375 380 

ccc ggc ttg acc ggc gcg acc age ggc ttg teg caa gtg act qqc tta 
Pro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gin Vl ITy ^u 



1056 



1104 



1152 



1200 



390 395 



78 



2 2 III lit 2 2 ill lit 2 2 If J" !?' c " « 

400 , c 13 Ser Ser G1 Y L eu Ala His Ala Asp 

410 

2 a S 2 2 2 2 2 2 E 2 s 2 £ 2 5 

5 2 5 2 2 2 2 2 III 2 E 2 2 2 E E 

44 0 

2 2 2 2 E 2 2 2 2 2 2 5 2 2 2 K 
S E E 2 2 2 2 2 2 2 2 2 2 III 2 2 

470 4?5 

2 2 2 2 2 2 ~ Sr - - m m «, 

485 49 ° 495 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 E 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ^ 

520 525 

2 2 2 2 2 2 2 2 2 2 2 2 " a 

530 q 

bJ5 540 

<210> 64 
<211> 539 
<212> PRT 

<213> Artificial Sequence 

<22 " SS^S.f A " iIi = i ' 1 "^-o-.fi-io. protein 

<400> 64 

5 10 15 

Ser Gin Gly Gly Gln Gly phe ^ ne ^ ^ ^ ^ ^ ^ ^ 



25 



30 



He Ala Gly Gin He Arg Ser Gly Gly Gly Ser Pro Thr Val His He 

40 45 

Gly Pro Thr Ala Phe Leu Gly Leu Gly Val Val Asp Asn Asn Gly Asn 

55 60 
Gly Ala Arg Val Gin Arg Val Val Gly Ser Ala Pro Ala Ala Ser Leu 



1296 



1344 



1392 



1440 



1488 



1536 



80 



79 



Gly lie ser Thr Gly Asp Val He Thr Ala Val Asp Gly A!a Pro lie 

85 90 95 

Asn Ser A!a Thr Ala Met Ala Asp Ala Leu Asn Gly His His Pro Gly 

105 110 

Asp Val lie ser Val Thr Trp Gin Thr Lys Ser Gly Gly Thr Ar g Thr 

120 125 

Gly Asn val Thr Leu Ala Glu Gly Pro Pro Ala Glu Phe Leu Val Pro 

135 140 

jrg Gly ser Met Ser Arg Ala Phe He lie Asp Pro Thr He Ser Ala 

150 155 160 



He Asp Gly Leu Tyr Asp Leu Leu Gly ll e Gly Ile Pro Asn Qla Qly 

170 1?5 

Gly lie Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu 



185 



190 



Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp 

200 205 

Lys Tyr Ala Gly Lys Asn Arg Asn His Val Asn Phe Phe Gin Glu Leu 

Z15 220 
Ala Asp Leu Asp Arg G!n Leu He Ser Leu He His Asp Gin Ala Asn 

230 235 240 

Ala Val Gin Thr Thr Arg Asp H e Leu Glu Gly Ala Lys Lys Gly Leu 

250 



255 



Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr Tyr He Pro Val Val 

265 270 

Gly His Ala Leu Ser Ala Ala Phe Gin Ala Pro Phe Cys Ala Gly Ala 

280 285 

Met Ala Val Val Gly Gly Ala Leu Ala Tyr Leu Val Val Lys Thr Leu 

295 300 

lie Asn Ala Thr Gin Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu 

315 320 

Val Ala Ala Ala lie Ala Asp He He Ser Asp Val Ala Asp He He 

325 3 30 335 

Lys Gly He Leu Gly Glu Val Trp Glu Phe He Thr Asn Ala Leu Asn 

345 350 
Gly Leu Lys Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu 

360 365 

Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala- Gly Val Pro 

375 380 
Oly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe 

Jyb 400 



80 



Gly Ala Ala Gly 

Leu Ala Ser Ser 
420 

Ser Gly Phe Gly 
435 

Thr Arg Gin Ala 
450 

Ala Glu Gin Val 
465 

Gin Gly Met Gly 

Gly Ala Ser Lys 
500 

Ala Gly Thr Glu 
515 

Gly Gly Gin Lys 
530 



Leu Ser Ala Ser 
405 

Ala Ser Leu Pro 

Gly Leu Pro Ser 
440 

Leu Arg Pro Arg 
455 

Gly Gly Gin Ser 
470 

Gly Pro Val Gly 
485 

Gly Thr Thr Thr 



Asp Ala Glu Arg 
520 

Val Leu Val Arg 
535 



Ser Gly Leu Ala 
410 

Ala Leu Ala Gly 
425 

Leu Ala Gin Val 

Ala Asp Gly Pro 
460 

Gin Leu Val Ser 
475 

Met Gly Gly Met 
490 

Lys Lys Tyr Ser 
505 

Ala Pro Val Glu 



Asn Val Val 



His Ala Asp Ser 
415 

He Gly Gly Gly 
430 

His Ala Ala Ser 
445 

Val Gly Ala Ala 

Ala Gin Gly Ser 
480 

His Pro Ser Ser 
495 

Glu Gly Ala Ala 
510 

Ala Asp Ala Gly 
525 



<210> 65 
<400> 65 
000 



<210> 66 
<400> 66 
000 



<210> 67 
<400> 67 
000 



<210> 68 
<400> 68 
000 



<210> 69 
<400> 69 
000 



<210> 70 
<400> 70 
000 



<210> 71 
<400> 71 
000 



81 



<210> 72 
<400> 72 
000 



<210> 73 
<400> 73 
000 



<210> 74 
<400> 74 
000 



<210> 75 
<400> 75 
000 



<210> 76 
<400> 76 
000 



<210> 77 
<400> 77 
000 



<210> 78 
<400> 78 
000 



<210> 79 
<400> 79 
000 



<210> 80 
<400> 80 
000 



<210> 81 
<400> 81 
000 



<210> 82 
<400> 82 
000 



<210> 83 
<400> 83 
000 



<210> 84 
<400> 84 
000 



<210> 85 
<400> 85 
000 



<210> 86 
<400> 86 
000 



<210> 87 
<400> 87 
000 



<210> 88 
<400> 88 
000 



<210> 89 
<400> 89 
000 



<210> 90 
<400> 90 
000 



<210> 91 
<211> 8794 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ?b^4 riPti ° n ° f Artificial Sequence: vector encoding 



<400> 91 

tggcgaatgg gacgcgccct gtagcggcgc 
cagcgtgacc gctacacttg ccagcgccct 
ctttctcgcc acgttcgccg gctttccccg 
gttccgattt agtgctttac ggcacctcga 
acgtagtggg ccatcgccct gatagacggt 
ctttaatagt ggactcttgt tccaaactgg 
ttttgattta taagggattt tgccgatttc 
acaaaaattt aacgcgaatt ttaacaaaat 
tcggggaaat gtgcgcggaa cccctatttg 
tccgctcatg aattaattct tagaaaaact 
tcatatcagg attatcaata ccatattttt 
actcaccgag gcagttccat aggatggcaa 
gtccaacatc aatacaacct attaatttcc 
aatcaccatg agtgacgact gaatccggtg 
agacttgttc aacaggccag ccattacgct 
cgttattcat tcgtgattgc gcctgagcga 



attaagcgcg gcgggtgtgg tggttacgcg 60 
agcgcccgct cctttcgctt tcttcccttc 120 
tcaagctcta aatcgggggc tccctttagg 180 
ccccaaaaaa cttgattagg gtgatggttc 240 
ttttcgccct ttgacgttgg agtccacgtt 300 
aacaacactc aaccctatct cggtctattc 360 
ggcctattgg ttaaaaaatg agctgattta 420 
attaacgtfct acaatttcag gtggcacttt 480 
tttatttttc taaatacatt caaatatgta 540 
catcgagcat caaatgaaac tgcaatttat 600 
gaaaaagccg tttctgtaat gaaggagaaa 660 
gatcctggta tcggtctgcg attccgactc 720 
cctcgtcaaa aataaggtta tcaagtgaga 780 
agaatggcaa aagtttatgc atttctttcc 840 
cgtcatcaaa atcactcgca tcaaccaaac 900 
gacgaaatac gcgatcgctg ttaaaaggac 960 



83 



aattacaaac aggaatcgaa tgcaaccggc gcaggaacac tgccagcgca tcaacaatat 1020 

taaattccgt cagccagttt agt?^ S£££ JSiSS ^g^ i^oo 
tc^acc a oI J"" 99930 "ctctggcg catcgggctt cccatacaa^ cg^attg Ilea 
tcgcacctga ttgcccgaca ttatcgcgag cccatttata cccatataaa tcagcaJcc! 1320 
ccc Stat" lltllllTo f a9a9Caa9 -9tttcccg ttgaatatgg ctStEc" 0 
CQt«at?tJ ^ taagca 9 aca 3ttttattgt tcatgaccaa aatcccttaa 144 0 

cgtgagtttt cgttccactg agcgtcagac cccgtagaaa agatcaaagg atcttcttca 1500 
ataotttoL' " Ct9C9C9t "tctgctgc ttgcaaacaa aaaaacca gctaccagcg llso 
gtggtttgtt tgccggatca agagctacca actctttttc cgaaggtaac tqqcttclac i«! 
agagcgcaga taccaaatac tgtccttcta gtgtagccgt agttaggc^ cScttcaag ^680 
aactctgtag caccgcctac atacctcgct ctgctaatcc tgttaSagt ggctgctqcc \llo 
agtggcgata agtcgtgtct taccgggttg gactcaagac gatagttacc gatfagqcq \lol 

«cg2ct2 ItllTollll " 9 " C9t9C — agccca gcttggagcg lll^llll 6 
accgaactga gatacctaca gcgtgagcta tgagaaagcg ccacgcttcc caaaocaac, iq,n 
•aggcgg.c. ggtatccggt aagcggcagg gtcggaaca^ gagagcgcac glggSESJ 1980 

q^t?tttar ^? ? 9tCagg 9999 cggagcctat ggaaaaacgc cagcaacgc| 2100 
gcctttttac ggttcctggc cttttgctgg ccttttgctc acatgttctt tcctqcqtta 2160 
tcccctgatt ctgtggataa ccgtattacc gcctttgagt gag C ? g atac cgctcgccgc 2220 

?att? a c a tc a t2SStS T 9tCa9t9 39C9a " aa9 cgg-agagcg cftgS^gg 22 
cactctctcc ttacgcatct gtgcggtatt tcacaccgca tatatggtqc actctcaata 
caatctgctc tgatgccgca tagttaagcc agtatacact ccgctSgc tacgtgSg 2400 
ggtcatggct gcgccccgac acccgccaac acccgctgac gcgccctgac gggct?gto? 2460 

Sttc C9 Icg tcaS™ 9aCaa9Ct9t 9«cgtetcc gggagctgc. ^gtc^g 2 2 
gctttcaccg tcatcaccga aacgcgcgag gcagctgcgg taaagctcat cagcgtqqtc 2580 
gtgaagcgat tcacagatgt ctgcctgttc atccgcgtcc agctcgttga gt^tctccaq 2eIo 
ggJca^t SecSSit t9ataaa9C9 ^ccatgtta .gggcggtJt Scctgtt? 7 0 
acqajaqaqq Ttac-t,f 9 aa " 9 " att tctgttcatg ggggtaatga taccgatgaa 2760 
acgagagagg atgctcacga tacgggttac tgatgatgaa catgcccggt tactaqaacq 2820 

tcaa? a ccfq ^tT^? 9 C " tat " at ^cggcgggac cagagaaXa Sc^S 28 0 
9 C9Cttc 9 tta ^tacagatgt aggtgttcca cagggtagcc agcagcatcc 2940 
tgcgatgcag atccggaaca taatggtgca gggcgctgac ttccgcg?tt ccagacttta 30oS 
gc^Sc?? T^tr* 9 : CCattCat9t tgttgctcag gtcgcagacg ttt?g«gcl 060 
™^ 9 t cac 9ttcgct cgcgtatcgg tgattcattc tgctaaccag taaggcaacc 3120 
ccgccagcct agccgggtcc tcaacgacag gagcacgatc atgcgcaccc gtgSg"gc 3^80 
catgccggcg ataatggcct gcttctcgcc gaaacgtttg gtggcgggac LSXcaaa lllo 

Steele S 9 : 9 t 9C t a9attCC9aa t-ccgcaagl laSggSg^ tcKgt^ 3 
gctccagcga aagcggtcct cgccgaaaat gacccagagc gctgccggca cctgtcctac 3360 
gagttgcatg ataaagaaga cagtcataag tgcggcgacg atagtcligc cccgcqccca 34^0 
ccggaaggag ctgactgggt tgaaggctct caagggcat? ggtcgagaL ccggtgccta" 3480 
atgagtgagc taacttacat taattgcgtt gcgctcactg cccg?t?tcc agJL'L a 3540 

tgg£«£g IT'lTtl ^f^ 99 "aacgcgcg gggagaggcg g?ttg^" 36 S 
cgggcgccag ggtggttttt cttttcacca gtgagacggg caacagctga ttgcccttca 3660 
ccgcctggcc ctgagagagt tgcagcaagc ggtccacgct ggtttgcccc aqcaaacaaa 3720 
aatcctgttt gatggtggtt aacggcggga t.t.«ca?g. gctgtcttcg g^atSt^t 3780 
atcccactac cgagatatcc gcaccaacgc gcagcccgga ctcggtaatg gcgcgcatS lllo 
g-ttS ggt'tSSS ^atcgcagt gggScg.tJ SSStS 3 

?cqqctqaat 9 aaacc 99 aca tggcactcca gtcgccttcc cgttccgcta 3 960 

ttgattgcga gtgagatatt tatgccagcc agccagacgc agacgcgccg 4020 
agacagaact taatgggccc gctaacagcg cgatttgctg gtgacccaat gLaccaqa? 4080 
qatcao'f 0 Ca9tC9C9ta ccgtcttcat gggagaaaat LLctgtJg Hg^t«S 4140 
ggtcagagac atcaagaaat aacgccggaa cattagtgca ggcagcttcc ac^qcaatqq 4200 
catcctggtc atccagcgga tagttaatga tcagcccact Scgcgttgc gcgag^ga? ttso 
tgtgcaccgc cgctttacag gcttcgacgc cgcttcgttc ?acL?cgIc « 1 4320 
tggcacccag ttgatcggcg cgagatttaa tcgccgcgac aatttgc^ac ggcgcgtgca 4380 
99aggtggca acgccaatca gcaacgactg tttgccclcc SSgl^tJ lllo 
tcicaof 999aat9taa ttcagctccg ccatcgccgc ttcLctftt tcccgcg^t? 45oS 
= 9 "f " CC ^^tcacca cgcgggaaac ggtctgataa gagacaccgg 4^60 
catactctgc gacatcgtat aacgttactg gtttcacatt caccaccctg aa?tgactc? 4620 



84 



ssssz ii"i"ir s im ttc ™ «»«c g , tg 9t9t =c 99g , 468 „ 
sees ssss! F -™ sssss 

cgagcccga? ??tccccatc «S«^ 9 CCgaaacaa 9 cgctcatgag cccgaagtgg 4860 
gcg egg tg — - XES SSKJc ga^gf J"' 

ttttetttaa c^r Ctata 9-gcggataa calt?cccct c^ga^ta" so!? 

BaBSHsI 

< s? F- -~ -~ ss sss: 
9 ? -™ ™" ~- ™fc » 5 .« 

gccgggttcc tttggcgacg ccaccggttt cacagtgcag gatggccaqc tcatact-^r r „ 

£p: s ssns? d is h 

n^ss usss2 ?::,"er 91 s""^, 

c„ 99 eg" 3 JSr«co« 1% <"="<=!<» Sg.ctcggtg gccgccgtgg acgecgecga 5940 

S gig f- SSSS ^ 

glHMI ' - "™ «™« 

^ : ttcaccggcc tgatcgecat ccacgggcta aaggccagcg aegtcaacaa 6240 

Si c™: 9 ™ S 

* ^ 9 CCQt 99 atct tggectaega ggaccacaac gtcgatgccg qcctqaccqc s son 
cgStaSc 99CC9a9CCC Wcggc gggcatgtgg acaatgaccg agctgatg^c Iseo 

c^tJSct g a Igc a ; aa c a Sa^Sct 9C9C9CC " 9 9-agcacc^ c 9 t ggg t ?? c ^ 
ycggccaccc tgeatgeget gcactaccac caggtcgaca tcqccacaa^ fi7«n 
g=a,ca, gg , ctggcgggg, agcgtcgcgc caccatcga, clftgctgl SttS?t 6840 
Hcc"S" aoSf?" "<»=<*■<** 9"==9«=9« 9.99tlg.I. Sct g S " S 

= ps: s^ss ssss sssss ssss b 

Si ~" 5=52 SEES ™ 

« ~- ~s sra ssss £~si ™ 

IP iSI iSi IIIS iiii sis I 

cacgacgttg ggccgcggcg gctcggacac caccgccgtc gccatggccq ccqcqctqqq 7finn 
tgccgatgtc tgtgagatct acaccgacgt ggacggcltc ?tcag?|cS acccgcgcl? 7860 
cSSE" 0 9CCCgaaa 9 c tcgacaccgt gaccttcgag gaaa? g ctcl Satlgcgqc 7S20 
gSgcLItc SStS 1^°^ <*tgg.«t.c gc t cg?cgc? a?aaStS 7 
99 ^ 9 „ a 9 c 9gtcgtcgt acteggacag accgggcacc gtcgttgtcg gatcqatcaa 8 04 0 
gtgac^tc CCatcct *- eggagtcgeg caclaccgcl gog^cc" 81 00 

ss =5 5i5 53- SS3 SIS £ 
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Hi§iliIIlpS:Si3SS3 
3=3 5= k5 S LIS S5S SSS S 
£5i i™ SEE == ss=s ~~: ™ 



<210> 92 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence = region encoding 
His tag 3 

<400> 92 

atgcagcatc accaccatca ccac 

24 

<210> 93 
<211> 8217 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ?b^5 iPti ° n ° f Artificial Sequence: vector encoding 
<400> 93 

tggcgaatgg gacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg tqqttacqca 60 
cagcgtgacc gctacacttg ccagcgccct agcgcccgc? cc??? C gc??. tc?tccc?tc 120 
g^cSStt Soct?r 9 9CtttCCC ^ tcaagctcta aatcgggggc tccctttagg HI 
acoStoo^ a9t 9 Ctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc 240 
acgtagtggg ccatcgccct gatagacggt ttttcgccct ttgacgttgg LLcIStt 300 
t^ta^? OTactcttgt tccaaactgg aacaacactc a.Lc?atl? cggtctSc 360 
aeaaCattt ^""T tgccgatttc ggcctattgg ttaaaaaatg a^ctgattta 420 
acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtgqcactt* 480 

tc^S iTtllTc? t CCCCtattt9 " tatttttc taaatacat? LlTtT g tl 540 
tca?at«2 att^^f tagaaaaact catcgagcat caaatgaaac tgcaatttat 600 

JctSS ££££ ££££ a^™ S° 

^ SSS S2S= SSS E a™ 

cgttat?cat "SStt* 9 CCattac9ct atcactcgca Laaccaa^c 9 0 

cgttattcat tcgtgattgc gcctgagcga gacgaaatac gcgatcgctg ttaaaaqqac 960 
aattacaaac aggaatcgaa tgcaaccggc gcaggaacac tgccagcgca tcatca1?at 1020 
tggtg^S: J!"""? 6 ' CCt93aat9C tgtttLLg" gg^tc^g llll 

t S££ a S~ ? 9 ™ 9 2X2S2 SSSSE iiX 

c £5£ ™ 

ccc ^"t" iTtlllllll t Cta9a9 " a9 acgtttcccg ttgaatatgg 0"!"^ 
cgtoaqtt^t cqtt^^J 9 taa9 "9 aca Sttttattgt tcatgaccaa aatcccttaa 1440 
Stcc?tttt 1 agegtcagae cccgtagaaa agatcaaagg atcttcttga 1500 

llltZllll " ctgc 9 c 9t aatctgctgc ttgcaaacaa aaaaaccacc gctaccaqca 1560 
gtggtttgtt tgeeggatea agagctacca actcttttte cgaaggtaac IggStSg? 1620 
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ppiiillillllll 
liiisgi 

gcctttttac ggttcctggc cttttgctgg ccttttgctc acatgttctt tcctacatS till 
tcccctgatt ctgtggataa ccgtattacc gcetttgagt gagcjgatae cgc 1 \\\l 

Stt?"tS tSeScIt"? T 9tCa9t9 ^cgaggaag egg»g. gcg HtgHge^ 2 0 
caccctctcc ttacgcatct gtgcggtatt tcacaccgca tatatgqtqc actctcao?a « 4 « 

a"?"" 9 " ■ 9 """" <~=S "IcZlHl llll 

StccOSc nssss ssss ssss sssss ss«ss 
sees ssss s~ sssss sssri: bs? 

acgagagagg atgctcaega tacgggttac tgatgatgaf c^gcccggt ta^gaacq 2«S 
tcaa?g^S "^Sf C ? gtat " at ^cgggae cagagaaS tca^S 2 0 
^orni^ cgcttcgtta atacagatgt aggtgttcca cagggtagcc agcagcatcc 2940 
tgcgatgcag atccggaaca taatggtgca gggcgctgac ttccgcgttt ccaqactS 

Sgtcgc?? ""t?^ CCattCat9t tgttgcJag gtegLgaeg tt^gcagc^ 
gcagtcgctt cacgttcgct cgcgtatcgg tgattcattc tgctaaccag taaqqcaacc 3120 
cSa^ CC a ? CC393tcC tcaacgacag gagcacgatc a?gcgcacce gtgggccgc 3180 
catgccggcg ataatggcct gcttctcgcc gaaacgtttg gtggcgggac caSqacqaa lllo 
ggcttgagcg agggcgtgca agattccgaa taccgcaag? gaeagglcga tcatcqtcac Hoc, 
gctccagcga aagcggtcct cgccgaaaat gacccagagc gctgccggc^ cctgtcctac Use 
ccaaair t9 \ t3aagaaga "gtcataag tgcggcgacg atajtc^gc" ccclcgccca 3420 
ceggaaggag ctgactgggt tgaaggctct caagggcatc ggtegagatc ccggtqccta 3480 
atgagtgage taacttacat taattgcgtt gcgctcactg cLgct?tcc aSSooalta 4 

tggl gSg TtlT^" CC " C * C ^ *9*U**£ g£tge£" 36 

^ 9 9 9 9gt 99 ttttt: cttttcacca gtgagacggg caacagctga ttgcccttca 3660 
ccgcctggcc ctgagagagt tgeagcaage ggtccacgct ggtttgcccc aqcaqqcqaa 111* 
atcceJS" 9at " t99tt "cgscggga tataaca? ga gltgtctteg gta^tegt 3780 
atcccactac cgagatatcc gcaccaacgc gcagcccgga cteggtaatg gcgcqcatK 3 8^0 
gca C tttSt g£t££2 ttg9C — 9ca tC gcagt gggScga^ cc'ctcatS 
?cqqctaaa^ tflll? 9 aaaCCggaca tggcactcca gtcgccttcc cgttccgcta 3 960 
teggctgaat ttgattgega gtgagatatt tatgccagcc agccagacgc agacgcgccq 4 02 0 
agacagaact taatgggccc getaacageg egatttgetg gtgacecaft gcgaccfga? till 
gctccacgcc eagtegegta ccgtcttcat gggagaaaat aataetgttg atgggtg?^ till 
S -tcaagaaat aacgeeggaa cattagtgea ggcagcLcc acScaatgg till 

tgtg^accgc eqcttSaq VS?***** tcagcccact gacgcgttgc gcgagaaga? 4260 
! 9 „ 9 9 cgctttacag gcttcgacgc cgcttcgttc taccatcgac accaccacqc 4320 
tggcacccag ttgatcggcg cgagatttaa tcgccgcgac aatttgegae ggcgcgtgca till 
gggecagact ggaggtggca acgccaatca gcaacgactg tttgcccgcc aqt?q?tata 44^0 
ccacgcggtt gggaatgtaa ttcagctccg ecatcgccgc ttccactttt tcccgcSt? 450S 
clllll^ll 9t "f 9gCC tggttc.ee. egegggaaac ggtetgataa ga^acegg 4560 
catactctgc gaeategtat aacgttactg gtttcacatt caecaccctg aattgactc? 4620 
ctteegggeg etateatgee ataeegegaa aggttttgeg ecattcgat^ gtgteegqqa 4680 
S cc ^ Cttat9 C9aCtCCtgc -ttaggaage ageceagta^ 1^9^99 "IS 
^o^r 9 CCgcc 9 cc 9 c aaggaatggt geatgeaagg agatggegee caacagtccc 4800 
ecggccacgg g gcctgccac catacccacg ccgaaacaag cgctcatgag cce^aqtqq till 
cgageeegat cttccccatc ggtgatgteg gegatatag^ e^eeageaae egeaeetgtg 
aa?t^a?S tlt^T 9atgCgtcCg Scgtagagga tcgagatete ga'eegcga 4980 
ttttgtttS etttaaaL 3 g9 " aa " gt 9^ggataa caattcccct etagaaltaa 5040 
^ taa cttta agaag gagatataca tatgggecat catcatcatc ateaegtgat 5100 
egacateate gggaeeagee eeaeatcctg ggaaeaggeg geggeggagg eggtecagcg till 
ggegegggat agegtegatg acatccgegt egetegggtc attgaleagl aea^ggecq? till 
ggaeagegee ggeaagatca eetaeegeat eaagetcgaa gtg^ttS IgSSSS 528o° 
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gSSScc ST?" 09 CCtgaaacgg 9c 9 cc ggcg c 5340 

gctgctcLc ccgctgttca acctataoo! 9CCggtgacg tt 9 9cggaga ccggtagcac 5400 
caclatcacc gc?c«gS« JSSSS Scf CaCgagaggt atccgaacgt 5460 

S3SK S3SS S33S SS= SETS SSS 5 

g tccaa g caa gatcccgagg gctggggcaa gtcgcccggc ttcggcacca ccqtcaactt llln 

S=S S55S 2535 £~ 

K?™ ctgc"""= """"" " c " 9 " s "™« S« 
^to^S I 99 LScH SSSSS 2SS^ "ao° 

ss^s ssss ssss sssss <2nss s:: 

325S ssss 3~ £i 5 255 E 

esse ££S2 :~ Stis2 5™ 

c^SS= 9 " 9 » 9at « =3«S«»t«t tc 9 tc, 99 cc ggcJtcS" ^"glgggt 

"«S;S ^ctgtcctc gc.a.tgggc ttt.ctc.gt egc.g.ccft till 
ccclccalct «fo?Si?I "ttg..c«g ggcc.cg.g 9 tg 9 .g 9 ccc cgatggcgg. 6720 

Sc ™S =2=3 SEES 3S5S SS 

bid F "™ -™ "™ 

p sssss ™| ™ 

atcgctcgcg cactttgcgg atgggtggaa cactttcaac ctgacgcLc Sqcqacat llln 
actcoS C99999ttt9 — ctggga aggcgatgcg gcLcg gcgaggcS 7200 
gctcgatcaa caacggcaat ggatactcca catggccaaa ttgagcgctg cqftqqccaa^ 7260 
TallTT tat9tCgc 9 c -9«gcacgt gtgggctagg cgggaacatc ga ?? ga 7320 
Srno^f C g9gCtC 9 aac 93ctttacgc ggaaaaccct tcggcccgcg accaaattct 73«S 

£cSS£ Scq^aa a9Caga " tC gga 9-^tg ctSccgL? acaa^acaa fill 
gg cagccctg gaaccggtaa acccgccgaa gcctcccccc gccatcaaga tcqacccqcc 75on 
^c. caagagc *99 gattgatccc tggcttcctg atgccgcc^t ctq^cggctc 7560 
cggtgtgact cccggtaccg ggatgccagc cgcaccgatg gttccgccta ccqqafcacc illn 
lo 9 C aTJ 9C CtCCCggctg "acggcggc gcagctgacl ?cggc?g^ ggSagccoc 7680 
agcgctgtcg ggcgacgtgg cggtcaaagc ggcatcgctc ggtggcSlg gSgc£cfq 
ggtgccgtcg gcgccgttgg gatccgcgat cgggggcgcc g^gglg? Igcccgctqo 78o2 
tlltl"^ attgCCggct taggccaggg aagggccggc ggcggcgccg clctgggcqq llec 
g St?ct^q SSr 9a tg9gtgCCgC 9-tcaggga caagggggcf ccaaKccal 7 20 
cSoqta^c 11?** 9 9 aggcgCtcta "ccgaggat cgggcatgga ccgaggccgt 7980 
3C cgtcggcgcc aggacagtaa ggagtcgaag tgaattctgc agatatccat 8040 
cacactggcg gccgctcgag caccaccacc accaccactg agatccggct qctaacaaaq 

K S33S SS35 3sss ;~ S 3 :iS 
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<210> 94 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 1 for T-cell epitope 
mapping * * 
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<400> 94 

atgagcagag cgttcatcat cgatccaacg atcagtgcca ttgacggctt gtacgacctt 60 

<210> 95 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 2 for T-cell epitope 
mapping ^ p 

<400> 95 

attgacggct tgtacgacct tctggggatt ggaataccca accaaggggg tatcctttac 60 

<210> 96 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 3 for T-cell epitope 
mapping ^ p 

<400> 96 

aaccaagggg gtatccttta ctcctcacta gagtacttcg aaaaagccct ggaggagctg 60 

<210> 97 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 4 for T-cell epitope 
mapping ^ ^ 

<400> 97 

gaaaaagccc tggaggagct ggcagcagcg tttccgggtg atggctggtt aggttcggcc 60 

<210> 98 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 5 for T-cell epitope 
mapping * 

<400> 98 

gatggctggt taggttcggc cgcggacaaa tacgccggca aaaaccgcaa ccacgtgaat 60 
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<210> 99 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 6 for T-cell epitope 
mapping ^ * 

<400> 99 

aaaaaccgca accacgtgaa ttttttccag gaactggcag acctcgatcg t 

<210> 100 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 7 for T-cell epitope 
mapping ^ p 



cagctcatc 60 



ccagacgacc 60 



<400> 100 

gacctcgatc gtcagctcat cagcctgatc cacgaccagg ccaacgcggt 

<210> 101 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 8 for T-cell epitope 
mapping ^ * 

<400> 101 

gccaacgcgg tccagacgac ccgcgacatc ctggagggcg ccaagaaagg tctcgagttc 60 

<210> 102 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 9 for T-cell epitope 
mapping ^ v 

<400> 102 

gccaagaaag gtctcgagtt cgtgcgcccg gtggctgtgg acctgaccta catcccggtc 60 

<210> 103 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCCJfl peptide 10 for T-cell epitope 
mapping * * 

<400> 103 

gacctgacct acatcccggt cgtcgggcac gccctatcgg ccgccttcca ggcgccgttt 6 

<210> 104 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence = nucleic acid 
sequence of HTCC#l peptide 11 for T-cell epitope 
mapping ^ F 

<400> 104 

gccgccttcc aggcgccgtt ttgcgcgggc gcgatggccg tagtgggcgg cgcgcttgcc 60 

<210> 105 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 12 for T-cell epitope 
mapping ^ p 

<400> 105 

gtagtgggcg gcgcgcttgc ctacttggtc gtgaaaacgc tgatcaacgc gactcaactc 60 

<210> 106 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 13 for T-cell epitope 
mapping ^ pc 

<400> 106 

ctgatcaacg cgactcaact cctcaaattg cttgccaaat tggcggagtt ggtcgcggcc 60 

210> 107 
211> 60 
212> DNA 

213> Artificial Sequence 
220> 

223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 14 for T-cell epitope 
mapping v F 
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<400> 107 

ttggcggagt tggtcgcggc cgccattgcg gacatcattt cggatgtggc ggacatcatc 60 

<210> 108 
<2ll> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 15 for T -cell epitope 
mapping ^ ^ 

<400> 108 

tcggatgtgg cggacatcat caagggcatc ctcggagaag tgtgggagtt catcacaaac 60 

<210> 109 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 16 for T-cell epitope 
mapping ^ F 

<400> 109 

gtgtgggagt tcatcacaaa cgcgctcaac ggcctgaaag agctttggga caagctcacg 60 

<210> 110 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 17 for T-cell epitope 
mapping * 

<400> 110 

gagctttggg acaagctcac ggggtgggtg accggactgt tctctcgagg gtggtcgaac 60 

<210> 111 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 18 for T-cell epitope 
mapping * 

<400> 111 

ttctctcgag ggtggtcgaa cctggagtcc ttctttgcgg gcgtccccgg cttgaccggc 60 
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<210> 112 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 19 for T-cell epitope 
mapping * 

<400> 112 

g 9 cgtccccg gcttgaccgg cgcgaccagc ggcttgtcgc aagtgactgg cttgttcggt 60 

<210> 113 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 20 for T-cell epitope 
mapping ^ 

<400> 113 

caagtgactg gcttgttcgg tgcggccggt ctgtccgcat cgtcgggctt ggctcacgcg 60 

<210> 114 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 21 for T-cell epitope 



S€ 

mapping 



<400> 114 

tcgtcgggct tggctcacgc ggatagcctg gcgagctcag ccagcttgcc cgccctggcc 60 

<210> 115 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 22 for T-cell epitope 
mapping * 

<400> 115 

gccagcttgc ccgccctggc cggcattggg ggcgggtccg gttttggggg cttgccgagc 60 

<210> 116 
<211> 60 
<212> DNA 

<213> Artificial Sequence 



93 



<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#l peptide 23 for T-cell epitope 
mapping * H 

<400> 116 

ggttttgggg gcttgccgag cctggctcag gtccatgccg cctcaactcg gcaggcgcta 60 

<210> 117 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 24 for T-cell epitope 
mapping 

<400> 117 

gcctcaactc ggcaggcgct acggccccga gctgatggcc cggtcggcgc cgctgccgag 60 

<210> 118 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 25 for T-cell epitope 
mapping * 

<400> 118 

ccggtcggcg ccgctgccga gcaggtcggc gggcagtcgc agctggtctc cgcgcagggt 60 

<210> 119 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 26 for T-cell epitope 
mapping ^ 

<400> 119 

cagctggtct ccgcgcaggg ttcccaaggt atgggcggac ccgtaggcat gggcggc 57 

<210> 120 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 27 for T-cell epitope 
mapping * 



94 



<400> 120 

cccgtaggca tgggcggcat gcacccctct tcgggggcgt cgaaagggac gacgacgaag 60 

<210> 121 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 28 for T-cell epitope 
mapping 

<400> 121 

tcgaaaggga cgacgacgaa gaagtactcg gaaggcgcgg cggcgggcac tgaagacgcc 60 

<210> 122 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 29 for T-cell epitope 
mapping 

<400> 122 

gcggcgggca ctgaagacgc cgagcgcgcg ccagtcgaag ctgacgcggg cggtgggcaa 60 

<210> 123 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : nucleic acid 
sequence of HTCC#1 peptide 30 for T-cell epitope 



S€ 

mapping 



<400> 123 

cgcgcgccag tcgaagctga cgcgggcggt gggcaaaagg tgctggtacg aaacgtcgtc 60 

<210> 124 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
1 for T-cell epitope mapping 

<400> 124 

Met Ser Arg Ala Phe He He Asp Pro Thr He Ser Ala lie Asp Gly 



10 15 



Leu Tyr Asp Leu 
20 
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<210> 125 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
2 for T-cell epitope mapping 

<400> 125 

He Asp Gly Leu Tyr Asp Leu Leu Gly He Gly He Pro Asn Gin Gly 
5 « 15 

Gly He Leu Tyr 
20 



<210> 126 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
3 for T-cell epitope mapping 

<400> 126 

Asn Gin Gly Gly He Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala 

Leu Glu Glu Leu 
20 



<210> 127 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
4 for T-cell epitope mapping 

<400> 127 

Glu Lys Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp 



10 



15 



Leu Gly Ser Ala 
20 



<210> 128 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
5 for T-cell epitope mapping 
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<210> 129 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
6 for T-cell epitope mapping 

<400> 129 

Lys Asn Arg Asn His Val Asn Phe Phe Gin Glu Leu Ala Asp Leu Asp 

Arg Gin Leu lie 
20 



<210> 130 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :HTCC#1 peptide 
7 for T-cell epitope mapping 

<400> 130 

Asp Leu Asp Arg Gin Leu He Ser Leu lie His Asp Gin Ala Asn Ala 

Val Gin Thr Thr 
20 



<210> 131 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
8 for T-cell epitope mapping 

<400> 131 

Ala Asn Ala Val Gin Thr Thr Arg Asp He Leu Glu Gly Ala Lys Lys 

Gly Leu Glu Phe 
20 
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<210> 132 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :HTCC#1 peptide 
9 for T-cell epitope mapping 

<400> 132 

Ala Lys Lys Gly Leu Glu Phe Val Arg Pro Val Ala Val Asp Leu Thr 



10 15 



Tyr lie Pro Val 
20 



<210> 133 
<211> 20 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
10 for T-cell epitope mapping 



<400> 133 



Asp Leu Thr Tyr He Pro Val Val Gly His Ala Leu Ser Ala Ala Phe 
5 10 15 



Gin Ala Pro Phe 
20 



<210> 134 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
11 for T-cell epitope mapping 

<400> 134 

Ala Ala Phe Gin Ala Pro Phe Cys Ala Gly Ala Met Ala Val Val Gly 

Gly Ala Leu Ala 
20 



<210> 135 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
12 for T-cell epitope mapping 
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<400> 135 

Val val Gly Gly Ala Leu Ala Tyr Leu Val Val Lys Thr Leu lie Asn 



10 15 



Ala Thr Gin Leu 
20 



<210> 136 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence : HTCC#1 peptide 
13 for T-cell epitope mapping 

<400> 136 

Leu He Asn Ala Thr Gin Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu 



5 



10 



Leu Val Ala Ala 
20 



<210> 137 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<22 0> 



<223> Description of Artificial Sequence :HTCC#1 peptide 
14 for T-cell epitope mapping 



<400> 137 

Leu Ala Glu Leu Val Ala Ala Ala lie Ala Asp He lie Ser Asp Val 

10 15 

Ala Asp He He 
20 

<210> 138 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
15 for T-cell epitope mapping 

<400> 138 

Ser Asp Val Ala Asp He He Lys Gly He Leu Gly Glu Val Trp Glu 
5 10 15 

Phe He Thr Asn 
20 
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<210> 139 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
16 for T-cell epitope mapping 

<400> 139 

Val Trp Glu Phe He Thr Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp 
5 10 15 

Asp Lys Leu Thr 
20 



<210> 140 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
17 for T-cell epitope mapping 

<400> 140 

Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 
5 10 15 

Gly Trp Ser Asn 
20 



<210> 141 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
18 for T-cell epitope mapping 

<400> 141 

Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro 
5 10 15 

Gly Leu Thr Gly 
20 



<210> 142 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
19 for T-cell epitope mapping 



100 



<400> 142 

Gly val Pro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gin Val Thr 
5 10 15 



Gly Leu Phe Gly 
20 



<210> 143 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence : HTCC#1 peptide 
20 for T-cell epitope mapping 

<400> 143 

Gin Val Thr Gly Leu Phe Gly Ala Ala Gly Leu Ser Ala Ser Ser Gly 



10 15 



Leu Ala His Ala 
20 



<210> 144 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence : HTCC#1 peptide 
21 for T-cell epitope mapping 

<400> 144 

Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser Ser Ala Ser Leu 
5 10 15 

Pro Ala Leu Ala 
20 



<210> 145 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide * 
22 for T-cell epitope mapping 

<400> 145 

Ala Ser Leu Pro Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe Gly 
5 10 15 

Gly Leu Pro Ser 
20 
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<210> 146 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
23 for T-cell epitope mapping 

<400> 146 

Gly Phe Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr 
5 10 15 

Arg Gin Ala Leu 
20 



<210> 147 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
24 for T-cell epitope mapping 

<400> 147 

Ala Ser Thr Arg Gin Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly 
5 10 15 

Ala Ala Ala Glu 
20 



<210> 148 
<211> 20 
<212> PRT ■ 

<213> Artificial ' Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
25 for T-cell epitope mapping 

<400> 148 

Pro Val Gly Ala Ala Ala Glu Gin Val Gly Gly Gin Ser Gin Leu Val 
5 10 15 

Ser Ala Gin Gly 
20 



<210> 149 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : HTCC#1 peptide 
26 for T-cell epitope mapping 
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<400> 149 

Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met Gly Gly Pro Val Gly 



5 10 15 



Met Gly Gly 



<210> 150 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence : HTCC#1 peptide 
27 for T-cell epitope mapping 

<400> 150 

Pro Val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser Lys Gly 



10 15 



Thr Thr Thr Lys 
20 



<210> 151 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 



<22 3 > Description of Artificial Sequence : HTCC#1 peptide 
28 for T-cell epitope mapping 



<400> 151 
S 



er Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly 



10 15 



Thr Glu Asp Ala 
20 



<210> 152 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> S 8 £or P i 1 Sl? f A " tificial sequence =HTCC#1 peptide 

23 tor T-cell epitope mapping 

<400> 152 

Ala Ala Gly Thr Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Al 
5 10 15 

Gly Gly Gly Gin 
20 
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<210> 153 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> 30 S for P ^«lf Ar , tificial sequence :HTCC#1 peptide 

£or T-cell epitope mapping 

<400> 153 

Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin Lys Val Leu Val 



10 15 



Arg Asn Val Val 
20 



<210> 154 
<211> 84 
<212> PRT 

<213> Mycobacterium tuberculosis 
<220> 

<223> secreted form of DPPD 



<400> 154 

Asp Pro Pro Asp Pro His Gin Pro Asp Met Thr Lys Gly Tyr Cys Pro 



10 15 



Gly Gly Arg Trp Gly Phe Gly Asp Leu Ala Val Cys Asp Gly Glu Lys 

25 30 

Tyr Pro Asp Gly Ser Phe Trp His Gin Trp Met Gin Thr Trp Phe Thr 
5 40 45 

Gly Pro Gin Phe Tyr Phe Asp Cys Val Ser Gly Gly Glu Pro Leu Pro 



55 



Gly Pro Pro Pro Pro Gly Gly Cys Gly Gly Ala lie Pro Ser Glu Gin 

70 ?5 80 

Pro Asn Ala Pro 



<210> 155 
<211> 2836 
<212> DNA 

<213> Mycobacterium tuberculosis 
<220> 

<223> Mtb9.9A (MTI-A) 
<400> 155 



-~ -~ seek 

• ™ ™- -"S- ™; ;» 

-~ »™ ™- s£s j 

SE55 SS33S 353 SS ™ ™ 



104 



t?acccaotc T, 9 ,^ 9 3gc9ccttcg ctcaccgata cgggttccgc cacagcgtga 540 

2 C99C9 99 at *9<=ttt cgatccggtc tgcgcggccg ccggaaJtgc 600 

tgcagatagc gatcgaccgc gccggtcggt aaacgccgca cacggcacta tcaatgcgca 660 
cggcgggcgt tgatgccaaa ttgaccgtcc cgacggggct tt.Stgcgg caaga^ca" 720 
tcaa^r^ 99tC9gt " 9 ccg.f .at. cgctggtcag cgcgactctt ccggctgaat llo 
acgJtpttac SS C tcgac 9 cc 9 a gtatctcgag tgggccgcaa acccggLaa 840 
acgctgttac tgtggcgtta ccacaggtga atttgcggtg ccaactggtg aacacttgcg 900 
aacgggtggc atcgaaatca acttgttgcg ttgcagtgat ct.ctcHt? gcagaga^c? 960 
gttgctggga ttaattggga gaggaagaca gcatgtcgtt cgtgaccaca cagcc^gaag 1020 
" 9C tgcggcggcg aacctacagg gtattggcac gacaatgaac gcccaSacI 1080 
cggccgcggc tgctccaacc accggagtag tgcccgcagc cgccgatgaa Itatcagcqc 1140 
tgaccgcggc tcagtttgct gcgcacgcgc agatgtacca aacggtcfgc gcccagtccq llto 
cggccattca cgaaatgttc gtgaacacgc tggtggccag ttc^ggctca facgcgcca 1260 
ccgaggcggc caacgcagcc gctgccggct gaacgggctc gcacglacct gct^alggag 
agggggaaca tccggagttc tcgggtcagg ggttgcgcca gcgcccagcc gaticaqcta 1380 
^ r C9 "! taacagcaga cgatctaggc attcagtact LJgagaLg gcaSgg* 1440 
9tttt atgacggatc cgcatgcgat gcgggacatg gcgggccgt? ?tgaggtlca Jsoo 
toco^T 9 9t99a " acg Wtcgccg gatgtgggcg tccgcgcaaa aca t ??ccgg Islo 
oo.o 99 f " agtggcat 99 ccgaggcgac ctcgctagac accatgacct agatgaatcf 1620 
^ aacatcgtga acatgctgca cggggtgcgt gacgggctgg t ?cgcg.cgc 1680 
caacaactac gaacagcaag agcaggcctc ccagcagatc ctgagcagct agcgccgaaa 1740 
gccacagctg cgtacgcttt ctcacattag gagaacacca atftgacgat tL?£c"g 1800 
ttcggggacg tcgacgctca tggcgccatg atccgcgctc aggcggcgtc gcttgaggc^ i860 
9 ? CCatCgttc 9 tgatgtgttg gccgcgggtg acttttgggg cggcgccggl ^920 
tcggtggctt gccaggagtt cattacccag ttgggccgta acttccaS? gaLLcSg lllo 
caggccaacg cccacgggca gaaggtgcag gctgccggca acaacatggc gcaaacclac 20^0 
agcgccgtcg gctccagctg ggcctaaaac tgaacttcag tcgcggcagc acaccaacca lllo 
gccggtgtgc tgctgtgtcc tgcagttaac tagcactcga cc^gaggV agcgatggat 2160 
caacagagta cccgcaccga catcaccgtc aacgtcgacg gcttctgglt gct?calgcg 2220 

tccaSa"ct oac^ar 9 ' t9CgCCtgag ".cgttgcc ggccgtacgt ctccac^ at 2280 
tccaatgact ggctaaacga gcacccgggg atggcggtca tgcgcgagca gggcattgtc 2340 
gtcaacgacg cggtcaacga acaggtcgct gcccggatga aggtgct?gc c^cacctgat 2400 
cttgaagtcg tcgccctgct gtcacgcggc aagttgctgt acggggtcat agacgacgaq 2460 
aaccagccgc cgggttcgcg tgacatccct gacaatgagt tcggtggt g ?tg^ccgg 252^ 
cgaggccagc actgggtgtc ggcggtacgg gttggcaatg aca^accjt cga^acgS 2580 
acggtctcgg atagcgcctc gatcgccgca ctggtaatgg acggtctgga gLgattcac 2640 
cacgccgacc cagccgcgat caacgcggtc aacgtgccaa tggaggaglt ctcKgccga 2700 
attcggcacg aggcacgagg cggtgtcggt gacgacggga tcgatca^ga tca^cqaccq 27 60 
cc^ISttc ^^cT'" ga —~ cg 9 g ggaagc tctg^S H? 0 



2836 



<210> 156 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 156 

Met Thr lie Asn Tyr Gin Phe Gly Asp Val Asp Ala His Gly Ala 
15 10 



15 



<210> 157 
<211> 15 
<212> PRT 

<213> Artificial Sequence 



105 



<220> 

<223> ORF C paptide ° f ArtifiGial Sequence :MtB9.9A (MTI-A) 

<400> 157 

Gin Phe Gly Asp Val Asp Ala His Gly Ala Met He Arg Ala Gin 
5 10 15 

<210> 158 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> description of Artificial Sequence = MtB9 . 9A (MTI-A) 
uKt peptide 

<400> 158 

Asp Ala His Gly Ala Met He Arg Ala Gin Ala Ala Ser Leu Glu 



5 



<210> 159 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 



10 



15 



<223> ORF C peptide ° f Artificlal Sequence :MtB9.9A (MTI-A) 

<400> 159 

Met lie Arg Ala Gin Ala Ala Ser Leu Glu Ala Glu His Gin Ala 



5 



<210> 160 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 



10 



15 



<223> OR? C peptide ° f ArtifiGial Sequence :MtB9.9A (MTI-A) 
<400> 160 

Ala Ala Ser Leu Glu Ala Glu His Gin Ala He Val Arg Asp Val 



10 15 



<210> 161 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide 
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<400> 161 

Ala Glu His Gin Ala lie val Arg Asp Val Leu Ala Ala Gly Asp 

15 



10 

<210> 162 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide ' 

<400> 162 

He Val Arg Asp Val Leu Ala Ala Gly Asp Phe Trp Gly Gly Ala 

15 



10 



<210> 163 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence :MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 163 

Leu Ala Ala Gly Asp Phe Trp Gly Gly Ala Gly Ser Val Ala Cys Gin 



10 15 

<210> 164 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 164 

Phe Trp Gly Gly Ala Gly Ser Val Ala Cys Gin Glu Phe He Thr 



5 



<210> 165 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 



10 



15 



<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide ' 

<400> 165 

Gly Ser Val Ala Cys Gin Glu Phe He Thr Gin Leu Gly Arg Asn 
5 io 15 
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<210> 166 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 166 

Gin Glu Phe He Thr Gin Leu Gly Arg Asn Phe Gin Val lie Tyr Glu 
5 10 15 

Gin Ala 



<210> 167 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 167 

Arg Asn Phe Gin Val He Tyr Glu Gin Ala Asn Ala His Gly Gin 
1 5 -i ^ 1 



10 



15 



<210> 168 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 168 

He Tyr Glu Gin Ala Asn Ala His Gly Gin Lys Val Gin Ala Ala 

15 



1 5 10 



<210> 169 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 169 

Asn Ala His Gly Gin Lys Val Gin Ala Ala Gly Asn Asn Met Ala 
1 5 10 15 
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<210> 170 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide 

<400> 170 

Lys Val Gin Ala Ala Gly Asn Asn Met Ala Gin Thr Asp Ser Ala 

5 io 15 

<210> 171 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : MtB9 . 9A (MTI-A) 
ORF peptide ' 

<400> 171 

Gly Asn Asn Met Ala Gin Thr Asp Ser Ala Val Gly Ser Ser Trp Ala 
5 10 15 

<210> 172 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 8 ORF 
peptide 

<400> 172 

Met Ser Leu Leu Asp Ala His He Pro Gin Leu Val Ala Ser Gin 
5 10 15 

<210> 173 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 173 

Ala His He Pro Gin Leu Val Ala Ser Gin Ser Ala Phe Ala Ala 
5 10 15 

<210> 174 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Mtb9 . 8 ORF 
peptide 



<400> 174 
Leu Val Ala Ser Gin Ser Ala Phe Al 



a Ala Lys Ala Gly Leu Me 



t 



5 10 15 

<210> 175 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 



<400> 175 

Ser Ala Phe Ala Ala Lys Ala Gly Leu Met Arg His Thr He Gly 
q 10 



15 



<210> 176 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 176 

Lys Ala Gly Leu Met His Thr He Gly Gin Ala Glu Gin Ala 



10 



<210> 177 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 8 ORF 
peptide 

<400> 177 

Arg His Thr He Gly Gin Ala Glu Gin Ala Ala Met Ser Ala Gin 
5 10 15 

<210> 178 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 8 ORF 
peptide 



110 



<400> 178 

Gin Ala Glu Gin Ala Ala Met Ser Ala Gin Ala Phe His Gin Gly 



10 15 

<210> 179 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 179 

Ala Met Ser Ala Gin Ala Phe His Gin Gly Glu Ser Ser Ala Ala 



5 



10 



15 



<210> 180 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 180 

Ala Phe His Gin Gly Glu Ser Ser Ala Ala Phe Gin Ala Ala His 
5 10 15 

<210> 181 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 8 ORF 
peptide 

<400> 181 

Glu Ser Ser Ala Ala Phe Gin Ala Ala His Ala Arg Phe Val Ala 



5 10 



15 



<210> 182 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 182 

Phe Gin Ala Ala His Ala Arg Phe Val Ala Ala Ala Ala Lys Val 
5 10 15 
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<210> 183 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 183 

Ala Arg Phe Val Ala Ala Ala Ala Lys Val Asn Thr Leu Leu 
1 5-io 



Asp 
15 



<210> 184 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 184 

Ala Ala Ala Lys Val Asn Thr Leu Leu Asp Val Ala Gin Ala Asn 
1 5 10 15 

<210> 185 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 185 

Asn Thr Leu Leu Asp Val Ala Gin Ala Asn Leu Gly Glu Ala Ala 

<210> 186 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Mtb9 . 8 ORF 
peptide 

<400> 186 

Ln Ala Asn Le»u Hi v ni*, m = mi m , ~ la 



Val Ala Gin Ala Asn Leu Gly Glu Ala Ala Gly Thr Tyr Val Ala AU 
15 10 15 



Asp Ala 
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<210> 187 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-294 

<400> 187 

cgtaatcacg tgcagaagta cggcggatc 



<210> 188 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-295 

<400> 188 

ccgactagaa ttcactattg acaggcccat c 



<210> 189 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-268 

<400> 189 

ctaagtagta ctgatcgcgt gtcggtgggc 



<210> 190 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-296 

<400> 190 

catcgatagg cctggccgca tcgtcacc 



<210> 191 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-157 
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<400> 191 

ctagttagta ctcagtcgca gaccgtg 

<210> 192 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-160 

<400> 192 

gcagtgacga attcacttcg actcc 

<210> 193 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-69 

<400> 193 

ggatccagcg ctgagatgaa gaccgatgcc get 

<210> 194 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR 
amplification primer PDM-83 

<400> 194 

ggatatctgc agaattcagg tttaaagece atttgega 

<210> 195 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-192 

<400> 195 

tgtggctcga aaccaccgag eggtte 

<210> 196 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : PCR 
amplification primer PDM-60 

<400> 196 

gagagaattc tcagaagccc atttgcgagg aca 



<210> 197 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
oligonucleotide 5' primer 

<400> 197 

caattacata tgcatcacca tcaccatcac atgagcagag cgttcatcat 



<210> 198 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR 
oligonucleotide 3 ' primer 

<400> 198 

catggaattc gccgttagac gacgtttcgt a 



<210> 199 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR 
amplification oligonucleotide 5* primer 

<400> 199 

caattacata tgcatcacca tcaccatcac acggccgcgt ccgataactt c 



<210> 200 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR 
amplification oligonucleotide 3' primer 

<400> 200 

ctaatcgaat tcggccgggg gtccctcggc caa 



<210> 201 
<211> 1179 
<212> DNA 

<213> Mycobacterium tuberculosis 

<220> 

<221> CDS 

<222> (1) . . (1179) 

<223> HTCC#1 

<400> 201 

atg age aga gcg ttc ate ate gat cca acg ate agt gcc att gac gqc 

Met Ser Arg Ala Phe He He Asp Pro Thr He Ser Ala He Asp Gly 
15 10 15 

ttg tac gac ctt ctg ggg att gga ata ccc aac caa ggg ggt ate ctt 
Leu Tyr Asp Leu Leu Gly He Gly He Pro Asn Gin Gly Gly He Leu 
20 25 30 



50 55 



60 



ggc aaa aac cgc aac cac gtg aat ttt ttc cag gaa ctg gca gac etc 
Gly Lys Asn Arg Asn His Val Asn Phe Phe Gin Glu Leu Ala Asp Leu 



65 70 



75 80 



gat cgt cag etc ate age ctg ate cac gac cag gcc aac gcg gtc cag 
Asp Arg Gin Leu He Ser Leu He His Asp Gin Ala Asn Ala Val Gin 



85 90 



95 



c 



gc ccg gtg get gtg gac ctg ace tac ate ccg gtc gtc ggg cac gcc 
Arg Pro Val Ala Val Asp Leu Thr Tyr He Pro Val Val Gly His Ala 
115 120 125 



48 



96 



tac tec tea eta gag tac ttc gaa aaa gcc ctg gag gag ctg gca gca 144 
Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala 
35 40 45 

gcg ttt ccg ggt gat ggc tgg tta ggt teg gcc gcg gac aaa tac gcc 192 
Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala 



240 



288 



acg acc cgc gac ate ctg gag ggc gcc aag aaa ggt etc gag ttc gtg 336 
Thr Thr Arg Asp He Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe Val 
100 105 no 



384 



eta teg gcc gcc ttc cag gcg ccg ttt tgc gcg ggc gcg atg gcc gta 432 
Leu Ser Ala Ala Phe Gin Ala Pro Phe Cys Ala Gly Ala Met Ala Val 
130 135 140 

gtg ggc ggc gcg ctt gcc tac ttg gtc gtg aaa acg ctg ate aac gcg 480 
Val Gly Gly Ala Leu Ala Tyr Leu Val Val Lys Thr Leu He Asn Ala 
145 15 ° 155 i6o 

™ fc T CtC CtC ^ tt9 Ctt 9CC aaa ttg gC 9 9ag ttg gtc gcg gcc 528 

Thr Gin Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu Val Ala Ala 
165 170 175 

gcc att gcg gac ate att teg gat gtg gcg gac ate ate aag ggc ate 576 
Ala He Ala Asp He He Ser Asp Val Ala Asp He He Lys Gly He 
180 185 190 
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etc gga gaa gtg tgg gag ttc ate aca aac gcg etc aac ggc ctg aaa 
Leu Gly Glu Val Trp Glu Phe He Thr Asn Ala Leu Asn Gly Leu Lys 

200 205 



624 



gag ctt tgg gac aag etc acg ggg tgg gtg acc gga ctg ttc tct cga 672 
Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 
210 215 220 

ggg tgg teg aac ctg gag tec ttc ttt gcg ggc gtc ccc ggc ttg acc 720 
Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro Gly Leu Thr 
225 230 235 240 

ggc gcg acc age ggc ttg teg caa gtg act ggc ttg ttc ggt gcg gec 768 
Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala 
245 250 255 



ggt ctg tec gca teg teg ggc ttg get cac gcg gat age ctg gcg age 
Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser 
260 265 270 

tea gee age ttg ccc gee ctg gee ggc att ggg ggc ggg tec ggt ttt 
Ser Ala Ser Leu Pro Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe 
275 280 285 



gcg eta egg ccc cga get gat ggc ccg gtc ggc gee get gee gag cag 
Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin 
305 310 315 



320 



816 



864 



ggg ggc ttg ccg age ctg get cag gtc cat gee gee tea act egg cag 912 
Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr Arg Gin 
290 295 ' 300 



960 



1008 



gtc ggc ggg cag teg cag ctg gtc tec gcg cag ggt tec caa ggt atg 
Val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met 
325 330 335 

ggc gga ccc gta ggc atg ggc ggc atg cac ccc tct teg ggg gcg teg 1056 
Gly Gly Pro Val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser 
340 345 350 

aaa ggg acg acg acg aag aag tac teg gaa ggc gcg gcg gcg ggc act 1104 
Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr 
355 360 365 

gaa gac gee gag cgc gcg cca gtc gaa get gac gcg ggc ggt ggg caa 1152 
Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gin 
370 375 380 

aag gtg ctg gta cga aac gtc gtc taa 1179 
Lys Val Leu Val Arg Asn Val Val 
385 390 



<210> 202 
<211> 392 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 202 

Met Ser Arg Ala Phe He He Asp Pro Thr He Ser Ala He Asp Gly 
15 10 15 
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Leu Tyr Asp Leu Leu Gly He Gly He Pro Asn Gin Gly Gly He Leu 
20 25 30 

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala 
35 40 45 

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala 
50 55 60 

Gly Lys Asn Arg Asn His Val Asn Phe Phe Gin Glu Leu Ala Asp Leu 
65 70 75 80 

Asp Arg Gin Leu He Ser Leu He His Asp Gin Ala Asn Ala Val Gin 
85 90 95 

Thr Thr Arg Asp He Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe Val 
100 105 110 

Arg Pro Val Ala Val Asp Leu Thr Tyr He Pro Val Val Gly His Ala 
US 120 125 

Leu Ser Ala Ala Phe Gin Ala Pro Phe Cys Ala Gly Ala Met Ala Val 
130 135 140 

Val Gly Gly Ala Leu Ala Tyr Leu Val Val Lys Thr Leu He Asn Ala 
145 150 155 160 

Thr Gin Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu Val Ala Ala 
165 170 175 

Ala He Ala Asp He He Ser Asp Val Ala Asp He He Lys Gly He 
180 185 190 

Leu Gly Glu Val Trp Glu Phe He Thr Asn Ala Leu Asn Gly Leu Lys 
195 200 205 

Glu Leu Trp Asp Lys Leu Thr Gly Trp Val Thr Gly Leu Phe Ser Arg 
210 215 220 

Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly Val Pro Gly Leu Thr 
225 230 235 240 

Gly Ala Thr Ser Gly Leu Ser Gin Val Thr Gly Leu Phe Gly Ala Ala 
245 250 255 

Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser 
260 265 270 

Ser Ala Ser Leu Pro Ala Leu Ala Gly He Gly Gly Gly Ser Gly Phe 
275 280 285 

Gly Gly Leu Pro Ser Leu Ala Gin Val His Ala Ala Ser Thr Arg Gin 
290 295 300 

Ala Leu Arg Pro Arg Ala Asp Gly Pro Val Gly Ala Ala Ala Glu Gin 
305 310 315 320 

Val Gly Gly Gin Ser Gin Leu Val Ser Ala Gin Gly Ser Gin Gly Met 
325 330 335 
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Gly Gly Pro Val Gly Met Gly Gly 
340 

Lys Gly Thr Thr Thr Lys Lys Tyr 
355 360 

Glu Asp Ala Glu Arg Ala Pro Val 
370 375 

Lys Val Leu Val Arg Asn Val Val 
385 390 



* 



Met His Pro Ser Ser Gly Ala Ser 
345 350 

Ser Glu Gly Ala Ala Ala Gly Thr 
365 

Glu Ala Asp Ala Gly Gly Gly Gin 
380 
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